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PUBLIC NOTICES 





AssISTANT LOCOMOTIVE, SUPERINTENDENTS. 
INDIAN 


STATE RAILW. 
rhe Secretary of "State for 
India“ will, in 1921, with the advice 
“a Satestion Qommittes, make THREE 

APPOINTME of ASSISTANT LOCO- 
yoTIVE SU PERINTENDES NTS for service on Indian 
arate Railways, if so many suitable candidates present 
theme dates must be British subjects, not more than 
or years”ot age, and must be of good moral character 


und physique. They must have had a good 
and 50% and technical etamiten followed by at ane 
eee years’ train in the locomotive workshops 
s British Railway Company, or a locomotive builder 
yw repute, and should have had six months’ training 
fn the running sheds and firing. A knowledge of 


applied = hanics and the nature and composition of 
ail materials used in shops is essential, and applicants 
e able to design and to calculate the stresses 





dt 
ys a of the machines, Some drawing-office 
experience is alao desirable 
Persons Whose practical experience falls short of 
three years, but who have served in His Majesty's 


Forees during the war, will be eligible as candidates ; 
but, if selected, will be required before appointment 
comp lete aptistactorily such farther of 


_ be 

selected tor appointment 

The reculations in respect of the be) empl .- 
forms of ap Heation for use by cand 
obtained on¥application to the en a ‘Papi 
Workst Department. India +O Whi 
a i Applications for appointment 9, vena 


the India Office not later than 15th November, 1921 


India (Office, < 
send September, 1921. 6317 


(Yivil Sestetens: Required 
the COveEENErT Fr THE 


TANGANY IEA RY for service 
puBLK 


NT ENGINEERS in the 
WORKS DEPARTMENT, for one tour of 
20 to 30 months, with possible extension. Salary £500 
a year for the first three years, thereafter rising by 
annual increments of £25 to £600 a year, paid locally 
in forins or rupees. A temporary local allowance at 
the rate of 50 per cent. of salary will be paid up to 
3 yst March, 1922, and subsequently at the rate of 25 
per cent. of salary, subject to review on Sist March 
1923 An oufit allowance of £30 will be paid on first 
appointment. Free single quarters and first-class 
passages provided. Liberal leave in England on full 
salary after each tour 
Candidates, under 35, preferably single. must have 
bad practical experience as civil engineers on roads, 





buildings, and other rt works, and preferably | 
have passed AM.L4 or other equivalent 
exempting —— ants at once, in writing, 
giving age brief details of experience, to the 
fring SS GENTSEFOR se ee tat 4, Mill- 
bank, London, 8.W. 1, quoting M/Tang. 143. 

6549 
Phe Institution of Mechanical 
ENGINEERS 
THOMAS HAWKSLEY ee 1921. 

Dr. H. & HELE-SHAW. R.8., Vice-President, 
will deliver the above Re on “ Power Trans- 
mission by O11" at the institution. Storey’s-gate, 
Westminster, on FRIDAY, 4th NOVEMBER, 1921, 
at 6 p.m 

Visitors are invited 6514 





PATENTS AND DESIGNS ACTS, 1907-1919. 
ELECTRIC FURNACES. 

[he Proprietors of British 

PATENT No. 118,357 of 1917 are PREPARED to 

SELL the PATENT or to LICENSE British manu- 

facturers to work under it. It relates to Electric Arc 

Furnaces in which an auxiliary electrode is adapted 
to serve in preliminarily heating the furnace 

Address : BOULT, WADE and TENNANT. 

111/112, Hatton-garden, 


6538 London, E.C, 1. 





[)eorset Education Committee. 
WEYMOUTH ENGINEERING AND 
)UNIOR TECHNICAL SCHOOL. 


APPLICATIONS are INVITED for the POST of 


HEAD MASTER of the above-named School. Duties 
to commence on Ist January next. The duties will 
also include those of Organising Head Master of 


Further Education Classes in be nanny and Portland 

Candidates must hold a good degree (dr its equiva 
lent) in Mathematics or Science. 

Seale of salary (to which s 20 per cent. addition 
will be made), £400, rising by annual increments of 
£25 to £600 per annum. 

Application forms may be obtained from 

CLEMENT G. BONE. 
Director of Education, 
County Education Office, 
Dorchester, 
and must be returned to him completed not os 


Sth November, 192 
[Technical College, "Bradford. 
APPLICATIONS are INVITED for APPOINT- 

MENT as HEAD of the DEPARTMENT of CIVIL 
ENGINEERING in the College. 

A salary up to £700 per annum will be paid to a 
candidate of suitable qualifications and experience. 

Full particulars of the appointment and forms of 
oe rlic: ation may be obtained from the Principal of the 
Ad. 

Applications to be returned so as to reach me as 

vossi ble. 


800n as 

, FLEMING, 
Town Clerk. 
6519 


N.L 
20th October, 1921, 


(ity of Leicester. 
WATERWORKS DEPARTMENT. 
IRON PIPES 
The Water Ma nittes of the 


City. of Lelees 
invite TENDERS for the SUPPLY and DELIVERY 
Fate mut 2700 Tons of 27in. diameter CAST IPON 


Conditions of contract, specification and form of 
ender may be obtained by foundry companies or 
their agents from the undersigned. 
led Tenders upon the form supplied, smeenoed 
27in. diameter Cast Iron Pipes,”’ are to be deliv 
~ ane undersigned on or before the 14th iceaioe: 


"The Committee do not bind themselves to accept 
the lowest or any Tender. 
Ga, T. . ew eeee. be task C.E., 








Waterworks 
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PRINCIPAL CONTENTS OF THIS 








Naval Armaments and the Washington 
Conference. 


The Future of Stainless Steel. 


American Oil Pipe Lines.—No. IV. 


Recent Developments i in Power Station 
esign.—No. XIV. 


New Method of Making Concrete Roads. 


Research on “Aluminium Alloys. 





The Commercial Motor Exhibition. 
Low Texperature C Carbonisation of Coal. 
Scientific and Industrial Research. 
The Metallurgical Chemist. 
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PUBLIC NOTICES 


eins Railway. 


Fast 

4 The East Indian Railway Company is prepared to 
receive TENDERS for the SUPPLY and DELIVERY 
of . 


(1) WROUGHT IRON PIPING, 

(2) LAMPS, &c., AND GLASS ; 
as per specifications to be seen at 
offices 


&c.; 
the Company's 


Tenders are to be sent to the undersigned, marked 
“* lender for W.I, Piping,’ or as the case may be, not 
later than Eleven o'clock a.m. on Wednesday, the 9th 
day of November proximo 

The Company reserves to itself the right to divide 
the order, als6 to deline any Tender without assigning 
a reason, and does not bind itself to accept the lowest 
or any Tender. 

For each specification a fee of £1 1s. is charged, 
which cannot under any circumstances be returned 





| By Order, 
G. EB. LILLIE. 
Secretary 
Nic! ote lane. London, E.C. 
6th October, 1921 6554 
3 : . 
Great Indian Peninsula 


he 
T RAILWAY COMPANY. 

The Directors are prepared to receive TENDE RS for 
the SUPPLY of the following STORES, namely 


Pees for 
No Specification. 
1. POINTS AND CROSSINGS. &c. .. 10s 
2. TIE BARS, GIBS AND COTTERS 108 
3. STEEL FISH BOLTS AND WASHERS 7s 6d 
4. FENCING MATERIALS 10s. 
5. FENCING WIRE STRAND 10s, 
6. GALVANISED hk GHT IRON 
R eee 7s. 6d 
7. RAIL LIFTERS, &c 58 
8. WATER CRANES 78. 6d 
9. ACID Reg HEARTH STE EL BOILER os 
PLATES  ..«:.2> 78 
10, GALVANISED CORRUGATED SHEETS 10s. 
11, METALS, &c 108 
12. LEATHER BELTING, &e. £1 
13. WOOD HANDLE 7s. 6d 
14, ayy tt et O18 bode ts i. 
15. DRYS. ALTE RIES, &. ..... 
16, MALLEABLE CAST TRON BRACKETS ts. 6d. 


Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specifica- 
tion, which payment will not be returned. 

The fee should accompany any application by post. 
Cheques and postal orders should be croe and made 
payable to the Great Indian Peninsula Railway Com- 
pany. 


Tenders must be delivered in separate envelopes, 
sealed and addressed to the vey ~~ way marked 
“Tender for Points and Crossings, &c.,"" or as the 


case may be, not later than Kleven o'clock &.m. on 
Tuesday, the 8th November, 1921 


*The Directors do not bind themeelves to accept the 


lqwest or any Tender. 
R,. H. WALPOLE, 
Secretary. 
Company's Offices, 
48, Copthall-avenue, E.C. 2, 
London, 26th October, 1922. 


The Ministry of Public Works, 
Egyptian Government, are calling for TENDERS 
for the SUPPLY of PUMPING PLANT and Ma- 
CHINE. to be erected by the contractors at Atf. 
The plant * to include 4 Diesel or semi-Diesel engines, 
— Sy y cae to a turbine or centrifugal pump, 


of edeniand: 4 specification, price 10s., 

can be Sbtained from 
THE INSPECTING ENGINEER, 
Egyptian and Sudan Governments. 


| 


" PUBLIC NOTICES 


| 


a ps Water Board. 
= politan Wai AND 48IN. STEEL TUBES. 

= 3 Metropole: ater Board invite TENDERS 

PEET of 42in. 


155 
D STEEL TUBE (the final riveting 
of field "jelate te to be done “* in situ *’), for the 
crossing of River Lea at Lea Bridge 
(s) TEN 16ft. 


and FOUR Lengths of 48in. 
LAP-WELDED STEEL TUBES, for the 

Walton to Honor Oak Main 
Forms of Tender, conditions of contract, &c. 
be obtained on personal application at =e r XK, 
the Board (Room 150), New River Head, Rose. 
beryarenmn, E.C, 1, or will be forwarded —) "receipt 
ad envelope. 
mn sealed envelopes, addressed 

of the Board 

Head, 





Big! 


1921. 
The Board do not bind themselves to accept the 


lowest or any der. 
a Ww. MOO 
Gark of the Board. 
New River Head, 
173, Rosebery-a wens. , 5.6, 1, 
2ist October. 19 6536 
4 
Mee Water Board. 
ayerny OF 48IN. CAST IRON PIPES, &c. 
w Board invite TENDE 


(British Standard Specification) required in 
with the Walton to Honor Oak Main, Section No. 2 
(Malden to Clapham Park) 
of Tender and conditions of contract. &c., 
plication at the offices 
ver Head, 173, Rose- 
forwarded on receipt of 


Forms 
may ~Y obtained on personal a: 
of the Board (Room 150), New 
. B.C. 1, or will be 
ad elo 


the offices of {the Board not ister than 
11 a.m. on 11th November, 
The Board do See Glee Gidmcsiees to ecewt the 


w. 


lowest or any Tender. 


MOON, 
Clerk of the Board. 
New River Head, 

173, Rosebery-avenue, E.C. 1 


2iet October, 1921. 6537 





SITUATIONS OPEN 


ANTED, ge ay with Extensive Beastionl 
experience, le assisting Chief Draughtsm 


in Superintending ‘lay-out and Design of Refrigerating 
a = installations).—Address, 6535, <9 Bee 
neer ( 








YOUNG ENGINEER, with a Sound Rpowteton @ 
we of Air r wore sa to Take +. 
Small Department and work same up = own 
control. This represents excellent 
qualified man.— Address, 6563, ‘The Engineer’ 





N INSPECTOR is REQUIRED to Supervise the 
Concrete Work in the Lining of a Tunnel in York- 


required, and 





Queen Anne's 





Office, 
Bowling Green-street, Leicester, 


Getober 15th, 1921. 6460 


Chambers, 
Westminster, 8.W, 1. 6400 


than Noven.ber 7th _next.—Address, 6540, 
neer_Office. 


cor Ofc ag 


SITUATIONS OPEN (continued): 
ASSSTANT crv ENGINEER REQUIRED for 
preferably with experience of Dock 

ion; well up in instrument work, age 27-30 ; 

£600 per annum 
Write, stating full quali 
se oe with copies 
B.C I ." e/0 Davies and Oo., 





and — 
fications, age. . 
(only) testimonials, to Box 
95, Bishopsgate, 
6515 A 


HIEF ENGINEER REQUIRED by Well-known 
Firm of t Car Manufacturers in the South. 
Must be Ma aaa with latest practice in 
the design of light cars, both from prod and 
road users’ point of view, also of —— ond 
production routine. G 
Pibend full details of training, ex perience oun previous 
tions remuneration required. to 
* CHIEF ENGINEER,” c/o Kenneth Brown, Baker, 
Bolicitors, Lennox House, Norfolk-street, Strand, 
don, Cc. 2. 6524 a 








CF. IL ENGINEER. ASSISTANCE REQUIRED 1 in 
minster. 
_ Fay ay paaserane, srecnet in Out- 


tall” age Disposal, Pumping. 

2. SEAUGHTSMAS. with w+ in similar 
work 

Address, stating age, experience, and salary, to 
P4281, ‘The Engineer Office. Pé281 a 


) here FOR CEMENT WORKS. .—WANTED, 








NEER in India, to Superintend Erection and Main- 
Cement Mill Machinery, Retary Kilns, and 
Power Plants up to Rs, 900 per month, 
according to qualifications, with free ae hgbt 
and fuel. y d th -clasa 
passage out and home. Good for suitable 
man.—Apply by letter only, with of testi 
monials, &c., to TATA, Limited, . New 
Broad-street. London, E.C - 2. 6638 a 





XPERIENCED MACHINE RY SALESMAN RE- 
4 QUIRED for important position in 
= modern workshop equipment.—Address 
he Engineer Office. 
AIRST-CL ASS, All-round, Expert. MACHINE TOOL 
DEMONSTRATOR WANTED for South America. 
Knowledge of Spanish desirable. State age, ex 
and salary required.—Address, 6530, net 
r 


MACHINE TOOL oh 
or 





personal —Apply in writing to BURTON. 
GRIFFITHS ond 6O., Ltd., 70, Vauxhall Bridge-road, 
6558 


London, 8.W. a 





REED. ASSISTANT to MANAGING DIREC 
TOR of Engineering Firm ; and 


experience essential and 
please state — ~oan + ae &0.— 
Address, “Gb44. The Engineer 0 6544 a 








EQUIRED Tor ll Ruined, ” aeiy Compe 

tent ENGINE Take atGum 
Digging Plant. Only. thoroughly eraatheal' 
energetic and cap «= best of 

will be"“considered. A — opportunity for s ay 

hardworking man.—Full particulars, salary, *&e., 
Trinity Chambers, 
4 6560 a 





HENRY MILLER and Ae 
Trinity-equare, London, E.C 





ALES = te REQUIRED IMMEDIATELY 
for a Firm ———— Agents holding a 
number of high -cless exclusi rn. North of 
England and Scotland, to Take*Fell Charge of Sales 
Department. Head and Branch — and Laan — ey 
must be first-class 
quired ; remuneration by salar yPand commission on 
gross turnover.— Address, P4200, The aacince pais. 
P4290 





UPERVISING ypengrina ENGINEER WANTED 
for Firm in the North. Applicants must have 
had experience in the Erecting, Wiring, and 
of Large Rolling Mills and other classes of E 
Apparatus.— Address, with particulars of training. age, 
experience, and salary required, 6496, The | 
Ofice. 6406 a 











Works MANAGER tor Reme = 
Must be energetic, 
experienced in modern foundry practice. 
steel making not A 

full particulars of their experience an 
salary expected.—Address, P4257, 
Office. _ Peas? A 


Wo Firm ot as 





MANAGER WANTED by a Well-known 


of Light Car Makers in the London dis- 








Must be a good organiser, p — and 
thoroughly experienced in the —_* 
works ‘i -*- 
of training. _ expereenes, previous positions ions held, and 
eq MANAGER, c/o 
Ken _ Baker, Solicitors, Lennox House, 
Norfolk otras, | Strand, Tandon, wc. 8. 6523 a 


SITUATIONS OPEN (eontinued): 





SITUATIONS WANTED, Page II. 
MACHINERY, &.. WANTED 
Page IL 
FOR SALE 
Pages Il., Iil., and IV. 
AUCTIONS, Pages Ill. and CII. 


PREMISES TO LET OR WANTED 
Page Iii. 


WORK WANTED, Page IV. 
AGENCIES, Page Ii. 
MISCELLANEOUS, Page II. 





For Advertisement Ratis See 
Page 457, col. 1. 


NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page Cl. 


A 























































































es 
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SITUATIONS OPEN (continued) 


Ww opxs SUPERINTENDENT REQUIRED by 
anufacturers of Electric Accumulators, Mid- 
land ae Must have good mechanical engineering 
experience and be accustomed to handle men, Know- 
ledge of accumulator construction not essential.— 
Address, 6390, The Engineer Office. 6390 a 





North-East Coast, 
Bridge Work, Only 
Applications from 
be considered.- 

6541 A 


1 RAUGHTSMAN REQUIRED, 
for Structural Work and 
fully experienced men need apply. 
juniors and improvers will not 
Address, 6541, The Engineer Office 


I 


initiative 
ence, age, 
Office 
| mee 29 “CLASS FOREMAN 
REQUIRED; must have 
on A.C. and D.©. Windings of every descrip- 
Apply, stating experience, age, and salary 
men who have occupied a similar position need 
Address, 6517, The Engineer Office. 6517 A 


ESIGNER REQUIRED for Large Carriage ona 
Wagon Works ; must be fully qualified man, with 
and originality Address, stating experi 
and salary required, 6518, The Engineer 
6518 A 
ARMATURE WINDER 
good all-round expe- 
rietice 
tion 
Only 
apply 





\ Motor Car Repair Work. TWO 

thoroughly well-qualified MOTOR FITTERS, 
age 35-40; must have served 5 years’ apprenticeship 
as engineers, must possess wide experience, be capable 
of doing all kinds of Moter Work, including Valve and 
Ignition Timing, Carburettor Adjustment, Tuning-up, 
&e., and one to have, in addition, good knowledge of 
Electric Starting and Lighting Sets 

References must prove above capabilities. 

Address, P4292, The Engineer Office P4292 a 


TANTED for 


ERECTORS REQUIRED for the East; 
must have experience in Erection and Running 
various types of Water-tube Boilers. Age 30, 
Salary £400 upwards and free accommodation 
passage Three years’ agreement.— Write, 
stating age, full particulars of training and experience, 
giving dates, to Box J ». efo Regent Advertising 
Service, Ltd., 4, London Wall Buildings, E.C. 2 
YDRAULIC 


P4265 A 
T in Midlands, 


and general work ; 
stands this class 
wages, and experience 


Office 


OLLER 
of 


PRESS MAN REQUIRED for Works 

accustomed to Pressing Boiler Ends 
only one who hm ~e 7 under- 
of work need apply. ate age, 

Address, 6557, The “Bustaser 
6557 A 





SITUATIONS WANTED 


DVERTISER, Having Held Positions of Works 
£ manager, supt. foreman, REQUIRES BERTH ; 
experience in production of steam, oi] and gas engines, 
car work, motor craft, &c.; first-class testimonials ; 
good organiser; moderate salary.—Address, P4241, 
The Engineer Office P4241 B 

DVERTISER (27), Graduate in Civil Engineering. 
draughtaman, surveyor, ex-Army officer, 

SEEKS SITUATION at home or 
P4271, The Engineer Office. P4271 B 


i good 
keen and practical, 
abroad.— Address, 


GENERAI 
ECTOR 
Address, 
"4253 B 


ROPEWAYS, TELPHERAGE, 
ENGINEERING DESIGNER and ER 

SEEKS POSITION. Excellent references. 

P4253, The Engineer Office. 


ERIAL 


UVING ENGINEER.—The MANAGER of a Large 

Engineering Works Purchasing Dept., who has an 

exceptionally wide knowledge of the markets of the 

country, DESIRES to NEGOTIATE NEW APPOINT. 

MENT. Services will be available in wie tn os time. 
Be. Z. M. 613, c/o Deacon's, tantenies: street, 
534 B 


A.M.L.M.E., OPEN to 
12 years’ Indian expe- 
POOLEY, Bank 
P4274 B 
Ex-Serviee, Educated, Keen, Al 
fitter and turner, draughtsman; 7 years’ expe- 
rience motors, manufacture and garage work, steam, 
electricity ; good = refs.; London district.—-151, 
Mitcham-lane, 8.W. 16 P4262 B 


OMMERCIAL ENGINEER, 

suitable APPOINTMENT ; 

rience : good knowledge of Spanish. 
House, Knutsford 


EX’ INEER (23), 
4 


PROGRESSIVE 


REQUIRES 
Engineer or 


NGINEER (31) 

4 POSITION, Assist. Mechanical 
Assist. Works Manager; 16 yrs. practical and 
theoretical experience of steel works: maintenance and 
internal combustion engine work.—Address, P4191, 


The Engineer Office P4191 B 





SEEKS CHANGE as SUPERIN- 
similar responsible position re- 
and a wide experience in 
tool design and production methods for the manu- 
facture of light electrical gear, telephones, &c. 
Address, P4256, The Engineer Office. P42 56 B 


E 


NGINEER (35 
4 TENDENT or 
quiring energy, initiative, 


with Wide ‘Rapertencs ; of 
SEEKS ENGAGEMENT 
valuation 
plant Address, 
Piz 


VALUATOR, 

in general, 
inventory, 
and 


NGINEER 
machinery 
qualified to make 
complete of machinery 
The Engineer Office 


272 


P 


{NGINEERING WORKS MANAGER. 
‘4 Full. experience all branches engi- 
neering, including electrical, planning, 
lay-out, reconstruction, organisation and 
overhead efficiency 
Full particulars past results on applica- 
tion Address, 6550, The Engineer Office. 
6550 B 


pa eeeCED CIVIL ENGINEER and SUR- 
E EYOR DESIRES POST or suitable work, home 
Address, P4294, The 


or MAL.) railway experience 
P4294 B 


Engineer Office 


H*; 


ATING and VENTILATING ENGINEER (Work- 
ing) SEEKS PERMANENCY on maintenance 
work ; 18 years’ practical knowledge on installations 
of high and low-pressure steam, vacuum, plenum, 
Nuvacuumette, Nuconomiser systems, &c., hot and 
cold water, gas, pumps. Age 36.—Address, P4273, 
The Engineer Office P4273 B 


POSITION of 
FOREMAN 
smithing, 
Good disci- 
The Engi- 
P4255 B 


with Full Com- 


Up Retry Methods. 
9ENT or HEAD 

gy stamping, 

Highest references. 
Address, P4255. 


die 
work. 
M.F.M.B. 


REQUIRED ; 
machine forge 
plinarian ; 
neer Office 
7 EEN, Energetic ENGINEER (37), 
mercial experience, WISHES responsible POSI- 
TION, Full knowledge buying, costing, sales, pub- 
licity, home and export; can take complete control 
and carry on successful development.—Address, 
P4206, The Engineer Office. P4206 B 
CARRIAGE ENGINEER 
2 years’ training in loco. works of 
le: ting English railway, 6 years’ experience in 
loco., carriage and wagon dept. of important 
Indian railway as assistant and district loco 
superintendent, running dept. and workshops, 
including 3 years in charge of drawing-office, 
estimating, and indent department, DESIRES 
POST in England as DISTRICT or ASSISTANT 
Loco. SUPERINTENDENT, ASSISTANT 
WORKS MANAGER, or similar responsibility. 
Very keen; A.M.I. Loco. E.—Address, P4254, 
The Engineer Office. P4254 B 


* /OMOTIV E and 


M ECHANICALIENGINEER, 5% tay in Workshops 
pe and drawing-office, SEEKS opportunity of gain- 
ing COMMERCIAL EXPERIENCE with engineering 
firm in Midlands; nominal padres, — 


The Engineer Office. 283 

Me EC CHANICAL ENGINEER, 13 Years’ Good General 
pt experience as manager and foreman, also costing 
and travelling, SEEKS responsible POST, any capa- 
city.--Address, P4118, The, Engineer Office, P4118, 








| We ton. 2 ENGINEER WANTS WORK; 7 
shop, 7 years sea, B.O 


and reports | 





THE ENGINEER 


oe Ocr. _28, 192) 








SITUATIONS ‘WANTED (continued) 


y4v aL Pg og (Practical), Certified Theory. 
ports, specifications, WILL SU PER: 

VISE “CONSTRUCTION or repairs to vessels, home or 
abroad ; would invest with porviews in repairing firm. 
~Address, P4184, The Engineer 0 P4184 B 


yous’ NG ENGINEER, A. ‘7 Mech, E., 24, Shops and 
drawing-office and electric haulages, 
REQUIRES URGENTLY POST as ASSIS 
to CONSULTING ENGINEER.—Address, 
The Engneer Office. P4268 B 


pumpe. 
NT 
P 4268, 





HECKER SEEKS POSITION in Drawing-office ; 
experienced in general engineering design, indus- 

plant and power-house lay-outs Address, 
The Engineer Office P4280 B 


AUGHTSMAN and MECHANICAL ENGINEER, 
London ; 12 years shops, 14 years office, expe 
in patents, low temperature distillation, 
mining machinery and general engineering 
Address, P4264, The Engineer Office. P4264 »& 


trial 
P4280, 


| az 
rience 


alluvial 
work 


work, 
Address, 


14 Years Mechanical Engineering 
and detail design, technical and practical railway 
now OPEN to receive APPOINTMENT 
P4277, The Engineer Office P42 


RAUGHTSMAN, 


RAUGHTSMAN (20), with 2 Yrs. Drawing-office 

and 3 yrs. works experience and good education, 

REQUIRES SITUATION 50, St George’s-road, 
Coventry P4s B 


RAUGHTSMAN (21) DESIRES SITUATION Any 
where ; experience in general engineering lay-out 
and details, also Jigs and tools; quick, neat and 
accurate.—Address, P4223, The Engineer er 
4223 B 


ECHANICAL DRAUGHTSMAN, with Wide Expe 
pA rience in the design and lay- ¥ 2 of various 
industrial plants, power station design, DESIRES 
SITUATION ; City office preferred my» Ay 
The Engineer Office. P4282 





MITHY and FORGE FOREMAN; 12 Years Fore- 
\ man, marine and general engineering, forging 
gyenees. heat treatment, fixing plecework prices, tech- 
nleal training, advanced methods, tactful.—Address, 


P4263, The anetapee 1) P4263 B 
ExszEvic E MAN (29), Single, 3 Years’ Apprentice 
railway, 4 years brassfoundry, 1.C.S. draughts- 
man diploma, SEEKS SITUATION, home or abroad 
Address, P4289, The Engineer Office P4289 & 


Years 
first-class 
—Address, 
P4284 B 


.T.. certificate ; 
refs.; Al mechanic, any type of machinery. 
P4284, The Engineer Office. 





PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 


AND 


BUSINESSES. 
Wheatley Kirk, Price & Co. 


46, Watling Street, London, E.C. 4. 


Established seventy years. 


W AKE U P, ENGLAND ! We Have the Googe a 
Small Article with World Monopoly Works, 
tools, offia.s, large orders, production and commercial 
experience. We require £500; 10 per cent. interest 
willgbe given. A salaried position equal to £1000 per 
annum. Mass production; output guaranteed in 14 
days.— Address, P4288, The Engineer Office P4288 c 





EDUCATIONAL 


rere 


Me gg em COURSES fo~ B.Se. 
E.. and all ENGINEERING GEXA 
TIONS. = “Courses and Si Sub. 
Tuition.—Mr. = Ww. P 
Assoc. M. Inst. C.E., M.R.S.L., &e., 
Chambers, 58, South John-street, Liverpoo 


. B.Sc, (Hons.), 
8-10, Trafford 


XPERT TUITION 


BY 
In Mathematics, Mechanics, and Machine Drawing.— 
Mr. J. CHARLESTON, B.A. (Hons. Oxon and Lond.), 
14, Elsham-road, » Reatiogten, London, W.14. P4179 & 


CORRESPONDENCE 


OME STU crt ® ~London Matriculation, B.Sc 
and A.M.1.C.E. Exams. During studies diffi- 
culties arise Correspondence courses are expensive 
and possibly you only require occasional individual 
explanations. We offer you these. Send stamp for 
particulars .-CONSULTUTORS, 60, Abingdon-road, 
Kensington, London, W. P4293 F 


NST. C.E., Inst. Mech. E., B.Sc., 
NEERING EXAMINATIONS. _- 
KNOWLE: 

ring the 


enced at any 
Tele- 
Ex. 


correspon: ousan caecum 
past sixteen years. Courses can be coi 
time.—39, Victoria-street, Westminster, 5.W. 


phone No., Victoria 4780. 


EARN SURVEYING AND LEVELLING. 
orough practical instruction given by an expert. 
—Address, E. UL (late L.S W. and 8.P. 2 eee ), 
Hollybank, Woking. 


UITION BY POST.—Inst. os. "-* a on. E. 
— now Se next Exams.; Panses 
Katab. i876, *PENSINGTONS 

Oniversity Tutors. 254. Oxford-road. . Manchester. 





‘MISCELLAN EOUS 


WAxtep, Progressive FIRM with Large Selling 
Organisation, to undertake the MANUFACTURE 
and SALE under licence on royalty basis to us of 
PATENTED ARTICLES to help children of all lands 
by eliminating school drudgery (casting and press or 
presse work only). No competition. The unlimited 
scope should give employment to a large number of 
workers.—Particulars, ‘‘ DARNLEY’S,” 190, Stock- 
well-road, London, 8.W, 9 6522 1 


FIRM that has been Developing an Important and 
valuable machine is DEstROU 8 3 of MAKING an 
rm in order to have 
FACILITIES and 
basis .— 
P4226 1 


AERASoEe with a lar 

ine NUFA’ CTURING 
ASSISTANCE in SELLING on a mutual 
Address. P4226, The Engineer om 





CATALOGUES, TECHNICAL PAPERS, 
INSTRUCTION MANUALS, &c. 
Manuscript Prepared by Experienced Engineer. 
Expert in the preparation of Technical Literature. 
Enquiries Solicited. 


F. JOHNSTONE- TAYLOR, B.Sc., etc., 
Bungalow, Und e Road, 





SHREWSBU RY. 











| 
| 
and all ENGI. | 
Mr. - P. | 

M.B.E., B.Sc., A.M. Inst. C.E., + Der- 
sonally PREPARES ‘CANDIDATES, liner orally or by 





AGENCIES 


GENT WANTED for the Counties of Lincoln, 

Nottingham, and Derby, for the Sale of Bolts 

and Nuts and Bright-drawn Steel on commission 
basis.— Address, 6513, The Engineer Office. 6513 pb 


RGENTINA.—MANAGING DIRECTOR (Now in 
d London) of well-established machinery concern in 
Buenos Aires, undertaking construction work, DE- 
SIRES RELATIONS with first-class MANUFAUC- 
TURERS in connection with Milling and Grain- 
cleaning Machinery, Railway, Transport and Handling 
Equipment, Belting, &c Willing undertake impor 
tant agencies in auxiliary lines.—-Reply by letter, A 
VALLADARES, Hyde Park Hotel, London. P4267 pv 


\ARBON DRIL LS.—SOLE BUYING 
OFFERED for Great Britain to reliable 
Address, 6532, The Engineer Office. 65 
VASTINGS.— Well-connected FIRM to REPRESENT 
GREY IRONFOUNDERS specialising in 
tition castings, first quality Address, 6543, 
Engineer Office 6543 vb 


AGENCY 
firm 
32 D 


(31), Ex-Capt., Indian Army, Sailing 
middle November, ANG to 
USINESS or REPRESENT British 
pagnereng FIRM there Good references.—- Write 
* St Helier,"" Jersey-road, Osterley, 
Midalewe Pas70 D 
N ANUFACTURERS Desirous of Extending Their 
! connections should apply to the MANUFAC- 
TURERS’ AGENTS ASSOCIATION of Great 
and Ireland, 90-91, Queen-street, Cheapside, E.C. 4 
Branches in Manchester, Scotland and Ireland 
a lists of agents representing manufactured 
goods nd covering all principal trade centres 
MANU FACTU RERS’ AGENTS who are not yet 
members should apply for copy of twelfth annual 
report. Only established agents eligible. Subscrip 
tion one guinea per annum. Ex. Db 
ROPRIETOR of 


» 
I Brussels railway terminus, free at once, up-to- 
date mechanical knowledge, SEEKS REPRESENTA 
TION of well-known make of Auto. or other Machine 
frite, ** 5. 23,"" Agence Rossel, Brussels. 
6470 Db 


NGINEER 
4 Australia 
TRANSACT 


Large Premises Situated near 





OLE AGENTS REQUIRED for Each County, Well 

acquainted with engineering trade, to Sell all 

kinds of Iron and Steel Washers. Liberal commission 
for suitable applicants.—Apply ANGLO-SAXON 
TRADING CO., Ltd., Millgate Buildings, — 
4285 Db 





PATENTS 


ATENT, Small, Suitable Additional Manu 

facturing line for repetition machine shop ; 

* speculation worth considering.—-Address, 
P4287, The Engineer Office "4287 H 


of PATENT No. 27,028 
relating to *‘ Improvements in Rotary Motors,"’ 
is DESIROUS of NEGOTIATING with interested 
parties for the GRANTING of LICENCES thereunder 
on reasonable terms 
For information apply to Messrs. LLOYD 
and CO., Chartered Patent Agents and Consulting 
Engineers, No. 10, New-court, Lincoln's Inn, London, 
W.C, 2. 6553 4 


HE OWNER of 


PROPRIETOR of BRITISH PATENT No 
dated October 29th, 1913, ageing. to 
‘Improvements in Typewriting Machines,”” is 
SIROU S of ENTERING into ARRANGEMENTS - 
way of a LICENCE or otherwise on reasonable terms 
for the purpose of EXPLOITING the above patent 
and ensuring its practical working in Great Britain 
All inquiries to be addressed to B. SINGER, 288, 
Jackson-bivd., Chicago, Illinois 6: 4 


HE 
24,598, 13, 


2.191/1907 and 16,125/08, 


HE ogee ge ot 
PATENT, 
relating to 
*MULTIL-SPINDLE METAL-WORKING 
MACHINES,” 
No. 22,816/11 relating to 
* SCREW-MAKING 
112,789 relating to 
SCREW-CUTTING 
120,090 relating to 
“DRILL MACHINES,” 


DESIRE to DISPOSE of their PATENTS or to 
GRANT LICENCES to interested parties on reason- 


MACHINES,” 
No 
TAPS,” 


and No. 


1913, | 


WISE | 


iz: sure, 


} and lowest 


Britain | 
| full 
| where lying, 


| CHINE, 


the Following LETTERS 


able terms with a view to the adequate working of | 


the patents in this country. 
Inquiries to be addressed to— 
CRUIKSHANK and FAIRWEATHER, 
65-66, Chancery-lane, 
London, W.C, 2. 


of PATENT 


No. 


HE PROPRIETORS 
1915, for 
and Launching Automobile WworT are DESIR- 
ous of ENTERING into ARRANGEMENTS by way of 
LICE and otherwise on reasonable terms for 


15.578 of 


development and practical working in this country 
All communications should be addressed in the first 
instance to 3 
HASELTINE, LAKE and CO., 
Chartered Patent Agents, 28. w/a buildings, 
Chancery-lane, London, W 6527 H 


FOR SALE, 
PATENT RIGHTS 


For ENGLAND, GERMANY and FRANCE on 
perfected NATIONAL SPEED VICE, either on 
outright or royalty basis 

Complete working drawings and tracings 
included for 2in. to 6in. vice, advancing by tin 
Vice successfully marketed in United States and 
Canada 

Photographs 
request. 


THE HOMER McKEE COMPANY, 
INDIANAPOLIS, INDIANA, U.3.A 


6521 


and detailed information on 


Inc., 





BOOKS 


ex " > ve 4/6, Post Free 5/.. 
“THE COCHRAN BOOK OF 
OIL FIRING.” 
By W. K. Wirson, B.Sc., Wh. Ex. 


Robert Dinwiddie, Publisher, Dumfries. 
P4174 





FOR HIRE 


CRANES, PILE 
Ltd., Horsforth, 
6386 a 





re. HIRE; EXCAVATORS, 
F -adi WHITAKERS (Engineers), 





= HIRE, “PUMPS end.) WELL. BORING aa 
for Contractors’ Deep Wells, &c., 2in. to 24in 
dia.—R. RICHARDS and CO., Upper Ground-street, 
London, 8.E. Telephone No. 978 Hop. S22 @ 


6392 H 
Method of and Apparatus for Aiming | 


E 
purpose of EXPLOITING same and ensuring its full | 


| 


| 250 


| and MILD STE 
;} and MILD STEE 


| Works, 


| for sidings, cart roads, 


| steel 


| on application 


—=+ 
— 


MACHINERY, &c., WANTED 
ANTED, New 
16ft. radius, 

Jib, all motions 
Address lowest price, 


5-TON STEAM LOCO. © 2 
( . 
either standard or 7ft oe 
steam, steel carriage preferre| 
6547, The Engineer Office 
654 ' 


r 150 K.W. GENE 
W direct coupled, vertical engine, gid 
90 Ib, per sq. inch; generator 440 220 D« + 
wire. Full particulars and lowest price - 
Address, P4260, The Engineer Office 


ANTED, ON} , 
SET, 

“sure 
three 
required 
P4269 

JANTED, Second-hand M; jacfarlane 


ING WINCH, 6in. or Tin 
The Engineer Office 


STEAM »s 
Address, ¢ 
O54 


EW 
4, 
' 


eyls 


JANTED, TRIPLE or Qt ADRUI 

\ Calandria EVAPORATORS cuttel 4 
Recovery State approx, output Address, 6 
Engineer Office eeY 


SE! 


for 


TAPPING 
for tapping lin., 
Address, 6539, The 


JANTED, VERTICAI 
four spindles 
Whitworth nuts 


MACHINE y 
ldin., a in 
Engineer Oftx 

_ — = 6. 

IR COMPRESSOR 
120 cub. ft. capacity 

driven or oil-driven portable 

price in first letter 

Engineer Office. 


WANTED, About &o lb 
State if belt or 
Give full parti 
Address, 645 


TEAM WINCH WANTED, New 
about 6in. double cylinders 
particulars, gearing, drum, 
&e Address, 6456, 


or Second-ha 

State pr 
brakes. co 
The Engine 
a 6 

as Py MACHINES 

IMPACT TESTING 

E ATI KE 
lurgical research work 
Office 


WANTED IMMEDIA’ 
MACHINE, TENSIL} 
TORSION TESTER for 
Address, P4291, The | 

P4 





FOR SALE 


BUCYRUS COMPANY, Excavating and 
Mining Machinery — Headquarters at 
South Mil k i U.S.A., 
formerly eiieanal im the British Isles by 
Messrs. G. F. West & Co., wish to announce that 
they have now opened their own office at 
19, IDDESLEIGH HOUSE, CAXTON ST., 
WESTMINSTER, 
and henceforth all communications for them 
should be so addressed. Ex 


and 





FEW MORE BARGAINS IN wal HINERY Fo 
CASH OR TERY 
New Universal 6in. Machine Vien 


Corona Pillar Driller, tilting tabk 

New Oil Engines, cheaper than 
from 

9in. Shaper, unused, special bargain 

Lathes, all kinds, from ---£10 0 

Kempsmith Universal Miller 

Small Workshop Complete 
Driller, Grinder, Vice, 
Smal! Tools 


makers, 


vote 


Plant, Lathe, 
Bench and 


Wide selection 
Cheaper than auctions; each machine defi: 


guaranteed 
HERBERT G. SMITH, Pane 
164, Goldhawk-road, W. 12 
TIME REC 
Ps model What 
Farringdon-road, E.C 


BOLLERS 
oO Lancashire, 28ft 
ous tenth. 20ft. by 
One Cochran Vertical, 


pressure 
One Cochran 


ORDER, as New, 
7 A 


Guaranteed 
offers ? I PELLEY 
I 


FOR SALE. 


by 7ft. 2in., for 10 
for 100 Ib 


by 6ft. 6in., 


oft.. 
l4ft 


preasur 
for 100 
by 7ft. 6in., for 100 


Type, 15ft 


pressure 
One Hindley Tubular, 12ft. by 4ft. 6in., for 100! 
pressure 
Two Ditto, 
One Cochran, 
One Vertical 
160 Ib. pressure 
One Vertical 
pressure 
One Vertical Cross Tube, 
pressure 
One Vertical 
pressure 
Two Ditto, 6ft. by 3ft. 3in., for 80 Ib. pressure 
Six Ditto, 4ft. 6in. by 2ft. lin., for 80 lb. pre 
(new). — 
One 40 H.P. Loco. Type, 160 Ib. pressure 
& Two 14 H.P. Loco. Type, 150 Ib. pressure 
, One 10 H.P. Loco. Type, 100 lb. pressure 
One 12 H.P. Loco. Type, 80 lb, pressure 
GEO. COHEN SONS and CO., 600, Com 
road East, London, E. 14 


. for 160 Ib, preasur: 
6in.. for 90 Ib. pressure 
Vin. by 3ft. Sin 


by 4ft 
by 4ft 
7ft 


11ft. 6in 
10ft. 
Tubular, 


Tubular, 16ft. by 4ft.. for 70 


10ft. by 4ft.. for 80! 


Cross Tube, 8ft. by 3ft.. for 60 


Two and Fo 
Excellent 
500 volts 


IESEL ENGINES, Six-cylinder, 
stroke, 850, 1000, 1200 H P 
tion. DYNAMOS for above, 250 or 

Immediate delivery ont low price 
Also TWO 500 K.W. sano TURBINE SETS 
or 500 volts D.C with ¢ondenser and spare 
armature 
ELECTRICALLY DRIVEN AIR COMPRESSORS 
= volts D.C., pressures 1500 to 2000 Ib. per sq. inc! 
JENNINGS, "West Walls, Newcastle-on-Tyne. bx 


OPPORTUNITY to PURCHASI 
HIGH-SPEED and CAST STEE! 
, all in bars, also COPPER FIBER! 
, in sheets. A very large assortment 
delivery at low prices. Can lx 
time by appointment Write 
STORES DEPT., Cricklewood 
London, N.W. 2. 6529 « 


XCEPTIONAL 
4 BAR BR: ass. 5 
I 


of sizes; immediate 
inspected at any 

SMITH’S SURPLUS 
Cricklewood, 


POWER PRESSE 
MILI 


a Selection of 
LATHES, 


SALE, 
and CAPSTAN 


ROOM 


YOR 
TOOL. 


| ING and DRILLING MACHINES and various SMALI 


TOOLS, all in practically new condition, at low prices 

to clear. Can be viewed at any time by appointment 
rite, SMITH’S SURPLUS STORES DEPT.. 

Cricklewood Works, Cricklewood, London, N.W. 2 


6528 o 





Quality an HAND 

line, uncreosoted; good 
&o.—R. H. NEAL and 0O.. 
Telephone, Ealing 


6296 @ 


SALE, 


R First 
SLEEPERS ; ain 


58, The Broadway, Ealing, W. 5. 
1764 


WOR SALE, FOUR VERTICAL FISH CANNING 
RETORTS, capacity 672 3-lb. cans, and four 
extra baskets, steel platform for retorts and one mild 
cooling vesse © ELECTRIC TRANS 
PORTER for 10 cwt. working load. Full particulars 
Address, 6495, The Engineer OR 





High-class Steel LANCASHIK! 
by 8ft. Gin. diameter, by Beele) 
shell 5-8in. thick, butt jointed with 6 rows 
flanged flues without cross tubes ; complete 
inspected and passed for 120 lb. 
reduced price for bam sale and 
an SONS The- Boiler- 
6556 « 


Fr SALE, 
BOILER, 30ft. 
in 1899 ; 
of rivets ; 
set of fittings ; 
sure ; specially 
delivery.—RATCLIFFE 
House,’’ Hawarden. 


For continuation of For Sale Adver- 
tisements see page iii. 
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Naval Armarhents and the 
Washington Conference. 


(By a Correspondent.) 


THE ENGINEER 


50 per cent. greater than the corresponding British 
total, and will still be about 25 to 30 per cent. greater 
when the orders for the four new British ships | 
are placed 2? If we exclude the Hood, the United | 
States Government has laid down since the beginning 
of 1917 battleship and battle-cruiser tonnage equal 


Tae approaching Conference at Washington on | to the total British capital ship tonnage fromthe Orions 
the subject of the limitation of naval armaments has to the Repulse. Japan has laid down about half 
arisen very largely out of the difficulty of financing this amount, and to-day, taking only ten-year-old 
the colossal naval programames which the termination ships, the displace ment tonnage of the three navies 











of the war found well in hand in Japan and the United built and under construction stands as follows : 
States. Although it is as yet far from clear as to Tons 
whetha it will be confined to mere discussion of the United States 1,088,600 
subject or whether any decisions on the matter will —— Britain 700,950 
. . . « 7 be 
be ma:ie, it seems not unlikely that any verdicts which ba sree 
it ma formulate may tend to affect Great Britain Sixty per cent. of the other navies’ totals was laid down 
and t! Dominions to a greater extent than either of since the Hood was tegun. In the aec ompanying table 
the original parties whose interests were considered the annual growth of the three fleets is shown, and 
to be at stake. from it will beseen how the British programmes were 
Like most grave questions, the problem with which speeded up. just prior to 1914—a stroke of foresight 
the nations are now confronted, and to deal with on the part of the Admiralty which should lead to 
which the Conference has been convened, is not by any | proper appreciation of its action during the years 
means one of recent growth, nor, unfortunately, is 1917-1921. Fuller comparisons are unnecessary, but 
Comparative Table of Capital Shipe. 
Year Great Britain. Japan. 
lay ! a _— —— —— = eg 
dow : Yen ear ners Dis- Hea vy Year of Dis- Heavy y 
Verse] complet'n, placement. guns. Vearsel. complet’n. placement guns. 
Tons. Tons. eee 4 
1% Orion i912 22 fae 1-13. 5m Settsu igi2 20,000 12--12in. 
191 Thunderer 
Conquet or 
Monarch i ; 
Lion . 26,350 8-13. 5in 
Princess Roy val se _ 
il King George V. “ 23.000) 10-13. 5in. | Kongo 1913 27.600 8-l4in. 
Centurion 1913 Hiyei 19h » is 
Ajax . ‘ ” 
Audacious*. : 4 9 
Queen Mary * : 27,000 8 13. 5in. 
912 Iron Duke .. 1914 25,000 16-13.3im. | Fuso 1915 30,600 12-l4in 
Marlborough Maria 27.600 8-—l4in 
Benbow Kirishima 
Emperor of India a i 
Tiger .. . ae 28,000 &-13.5in. 
Queen Flizabe th 1915 27.500 &~15in. 
Warspite 
1913 Barham % Yanwshiro .. 1916 30,600 1? 14in. 
Valiant 1916 
Mala - - 
Ramillies 1917? 8-1 5in. 
Resolution .. 1916 
Revenge .. 
1914 Royal Sovereign —_ 
Royal Oak .. ma be * 
1915 Renown .. 1916 26,500 6-1 5in. Ise - 1917 31,260 12-I4in. 
Repulse... 7° o v Hings . 1918 pe 
1916 | Hood .. 1919 42,000 8-l5in. —- 
Anson . Cancelled mt 
BMEBick ee ss sie be oe 
Rodney of fen si ee * 
1917 - Nagato 1920 33,800 8~16in. 
1918 Muteu .. 1921 33,800 &-16in. 
1910 - - « 
1920 . pdIhesows! «< - 40,600 8-16in. 
Me e0.:c9nc * ; »” ” 
Batile-cruisers 
1921 Four “ Hood ” type au thorised bu t not includ ed in total. Amagit so 3 —- 43,500 8—164in. 
Akagit 80.1. 84)), 0° ” 
Atago§. ° ‘ . 9» 
Takaog§ vs 
Totals Available and being Built. 
Battleships... 4 eet hd Lae n 
Kattle-cruisers . : acl? on 6 s 
27 700,950 tons 19 576,920 tonsa 
* Lost in war; not included in total. t Completion delayed by accident in launching. t Authorised in 1919. 


uncertain. land 4 


stated the degrie of completion of these vessels on August 3ist last to be as follows : 
fowa, 29 per cent.: 
10.7 per cent, ; 


per cent. ; 
27.4 per cent 


North Carolina. 36.5 per cent.; 
; Ranger, 2.5 per cent. ; Constitution, 


it one that has been free from very serious strife in 
the past. For the real fact is that the object of the 
Conference is less, at heart, the question of naval 
armaments than a compromise which will obviate the 
recurrence of troubles in the Pacific. Now it is an 
indisputable historical fact that no two great national 
fleets have so far occupied the same seas without 
eventually coming to blows, and, though in this case 
We can console the pessimists with the fact that San 
Francisco and Yokosuka are some five thousand 
tuiles apart, they can retaliate, if they choose, with 
some startling statistics regarding the growth of 
naval armaments, for which the only parallel is founc 
i Our Own ease during the four years prior to 1914. 
We feel fairly certain that very few people in this 
country realise that, since Great Britain in 1916 
left. off building capital ships, for the double reason 
that during the war she was short of men and since 
it because she is short. of money, Japan and the United 
States together have authorised and laid down no less 
than one million tons of capital ships, or roughly 
double the tonnage of ships of the Dreadnought and 


post-Dreadnought types. built for the German, Navy. 


oo many realise that the tonnage of the, United 
tat 


s capital ships built and being built is to-day just 





Three of each authorised in 1917 and three of each in 1918, but commencement delayed. 


Rattleships : South Dakota, 


Mas:achusetts, 10.4 per cent. Battle-cruisers 
United States, 10.4 per cent. 


a very significant feature of United States policy 

has been the provision, ou a very large scale, of fleet 

colliers, oilers and auxiliaries which it is impossible 

to indicate here. The Pacific Ocean covers magnificent 

areas— it is over 8000 miles from the Panama Canal 

to Manila—and fleet operations are correspondingly 

increased in difficulty. Perhaps it is partly for this | 
reason that the growth of these navies has been | 
somewhat ignored ; similar energy in Europe would | 
have started a panic long ago !* 

AMERICA IN THE PAciric. 

Now there are several aspects regarding the hid 
for naval supremacy on the part of the United States 
which makes it a very interesting study. Great 
Britain, at least, whose Navy to-day is materially 
stronger than that of all the fleets of Europe com- 
bined-—not, incidentally, a novel position—can afford 
to view the United States naval expansion with | 
absolute complacéney. Unlike the late German 





* The reader may be referred to Mr. Hector Bywater’s “Sea 
Power in the Pacific ’ (Constable and Co.), a volume which dis- 
cusses with great frankness and: hucidity the possibilities of: a 
war between Japan and the United States.—Ep. Tur E. 


The United States Navy Department his recent 
34. I pe 
Lexingtoa, 24.2 per cont. 


| to the making of the Kiel Canal. 
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and Russian navies, it does not exist for purposes of 
aggression, nor when the total armaments are con- 
| sidered in relation to the position, size and wealth of 
the country, can the American navy be considered 
disproportionate. One or two fundamental facts 
about the United States stare the world in the face. 
The size of their navy at any time during the last 
twenty years at least has been limited solely by the 
amount of money that they were willing to spend 
on it ; in that way it is unique., A rich self-contained 
nation with a population exceeding one hundred 
millions can easily afford a fleet. out of all proportion 
to a nation half the size, and had it not been for 
the geographical distribution of the individual States 
in the Union America might long since have had 
a naval force second to none for size and cost. A 
number of the most thickly populated States are far 
inland, and their representatives in Congress have 
hitherto consistently preferred to see national expendi- 
ture devoted to such purposes as the improvement of 
inland waterways, &c., and their influence was, until 
the entry of the country into the war, sufficiently 
strong to keep the navy at a more moderate strength 








United States. 
Year of Dis- Heavy 
Vessel. complet'n. plecoment. guns. 
Tons. 
Utah 1911 21,800 10-1 2in. 
Florida ss of on 
Arkansas 1912 26,000 12-1 2in. 
Wyoming 
New York 1914 27,000 10-1 4in, 
Texas .. wa 
Oklahons 1916 27,500 10-14in 
Nevada 
Pennsylvania 1916 31,400 12 VMin 
Arizona 1916 31,400 12—I4in. 
Mississippi 1917 32,000 12-14in 
New Mexico 1918 o - 
Idaho .. 1919 ~ » 
California 1920 32,300 12-1 4in 
Tennessee 1921 32,300 12—-14in. 
Maryland . Complet'ng 32,600 8-16in. 
Washington = — 32,600 8-16in. 
Colorado Heim? % —_— o »» 
West Virginia oe time - ” ” 
Battleships 
South Dakota . - 43,200 12—16in. 
Indiana pit ARIE - o » 
Montana . SI (? 2 -- o o» 
North Carolina $e . 
Iowa . - nd pa 
Massachusetts yale - 
Batile-cruisers©® 
Lexington .. .. . - 43,500 8-16in 
Constellation .. .. — —_ — 
Saratoga .. .. -- - 
or :- - 
Constitution aniies 
United States .. . - 
25 
6 
3l — 1,088,600 tons 
ing down 


§ Authorised in 1920; precise date of lay 

y officially 
; Montana, 27.3 
Sarato 7a, 


cent.; Indiana, 31.2 p:r cent. 


; Constellation, 13.3 per cent.; 


in proportion to the current needs of the nation. A 
much bigger Navy Vote than that actually allotte«! 
was repeatedly put forward in bygone years, but the 
influence of the inland element as often prevented its 
acceptance. But the tremendous demonstration of 
the value of the naval command of the sea which the 
whole world witnessed during the Great War, led the 
United States during its closing years, while in the 
flood-tide of prosperity and perhaps before the likely 
cost was fully appreciated, to set out on a programme 
of capital ships which would give them a fleet secon« 
to none in the world. To suggest that this fleet was 
built for aggression in any quarter of the world is 
completely to misunde stand United States history. 

Strategically the country in a very awkward 
position—far worse even than Germany was prior 
From Hampton 
Roads to San Francisco vid the Panama Canal is 
fully 5000 miles ; by rail the journey takes a week. 
To.maintain complete naval supremacy in both 
Atlantic and Pacific Oceans simultaneously is beyond 
the financial ability even of the United States, and 


1s 


| though the Panama Canal is a wonderful waterway, 


it is amazingly vulnerable. It is impossible to forget 
that over twenty big landslides blocked it as many 
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times during its first year’s operations, the last occa- 
sion at Culebra closing it entirely for many months. 
One cannot object to a nation with two seaboards 
many thousand miles apart taking precautions which 
would seem excessive for only one. 

If we go back over the history of the Pacific Ocean, 
or rather over that of the nations bordering upon it, we 
see at, once that size alone and the distance that 
separates them from one another has prevented war- 
fare on the relatively continual scale that the 
Mediterranean has witressed. Except for the British 
conflict with Spain on the West Coast of South 
America, which endured practically without real 
cessation from the sixteenth to .the eighteenth 
centuries, there was. no. serious fighting in that sea 
until the advent of steam propulsion, The acquisition 
of Australia and New Zealand was brought about by 
the peaceful penetration of uninhabited countries, 
the gold mines of the former being the greatest influence 
in this direction. European intrusion into the Far 
East did not take place on any scale until after the 
Napoleonic wars, although before then the Dutch had 
definitely lodged themselves in the large islands of the 
East Indies. No survey of conditions in the Pacific 
is complete without reference to these valuable 
colonies, and we note that Holland is to be represented 
at the Conference, as becomes the second largest 
European Power in the Pacific. Except for the pre- 
sence of their whaling fleets in the neighbourhood of 
the Aleutian Islands, the United States had practically 
no maritime interests in that ocean until after the 
Civil War, when much original discovery work was 
conducted under Commodore Peary and Lieutenant 
(afterwards Rear-Admiral) G. W. Melville on the 
north coast of Siberia. The British expeditions: to 
China in the ’sixties, where the United States were 
also represented, were relatively unimportant, and 
the real history of the Pacific, practically speaking, 
is of very recent date, commencing with the opening 
up of Japan, about seventy years ago. Trade with 
China through the treaty ports had been satisfactory 
in spite of temporary friction, and comparative peace 
reigned over the Eastern hemisphere until fate started 
the Russian Empire on its policy of eastward expan- 
sion. The germs of friction were already in the Far 
East when the construction of the Siberian Railway 
was first undertaken. Even in the ‘eighties the com 
mercial potentialities of Manchuria were hardly 
grasped, but the approaching threat of Russia im 
railway communication with Vladivostok put an 
entirely different aspect on-the Pacific position. In 
all fairness to our Japanese allies, the history of the 
years between 1890 and 1905 should never be for- 
gotten. What occurred in Corea during that period 
had an extraordinary reflex action on Europe m the 
years which followed. 

Commercial relations between Japan and China 
and Corea were steadily increasing with the develop- 
ment of Japan from its wholly isolated and self- 
contained condition prior to the ‘sixties, when the 
probability of Russian interference both in China 
and Manchuria as a result of the completion of the 


Trans-Asiatic Railway grew to an alarming extent. | 
A definite foothold on the mainland became essential | 


for Japan, which was rapidly becoming more and more 
dependent on overseas trade. A quarrel with China 
over Corea resulted in war between the two countries 
in 1894, and Japan found herself in a few months 
in possession of both Port Arthur and Wei-hai-wei. 
It was an interesting little war technically. For the 
first time the Whitehead torpedo was successfully 
used against a ship under steam, and the then newly 
developed Armstrong quick-firing gun was first 
employed in a naval action which résulted disas- 
trously for the Chinese. Wei-hai-wei was handed 
back to China, but Japan proposed to retain Port 
Arthur, from which she was forced to withdraw by 
the combined action of Russia, Germany, and France. 
Tne seeds of war thus sown were destined to have a 
remarkable effect on international politics after a very 
short period, The Japanese as a nation grasped very 
quickly and clearly the fact that without an adequate 
fleet the commercial intercourse with the mainland, 
on which their existence largely depended, could not 
be maintained, and they set themselves steadily to 
work to procure a naval service. Events in Cuba at 
the other side of the world, which bore no relation 
whatever to Far Eastern affairs, brought about a 
war between the United States and Spain, which 
resulted in the transfer of the Philippines to American 
ownership and the eventual foundation of a United 
States naval base at Manila, only 1700 miles trom 
Yokosuka. The seizure of Port Arthur by the 
Russians as soon as the Siberian Railway to Viadi- 
vostok was completed, and the construction of a 
branch line from Port Arthur to meet it at Harbm 
were a direct threat to Japan, which was gradually 
being excluded from Manchuria, where the Russians 
were making wholesale appropriations regardless of 
the Chinese. England acquired Wei-hai-wei on lease 
from China, and the Anglo-Japanese alliance was 
arranged to counter the Russian influence in the Far 
East. This fact is far from being properly recognised 
in the United States. 


INFLUENCE OF THE Russo-JAPANESE WAR. 


It was the interference of the Russians with 
Japanese trading interests on the mainland, and par- 
ticularly on the borders of Corea and Manchuria, 
coupled with a long-developed mutual antipathy, 





that brought about the Russo-Japanese War of 
1904-1905. Prior to its commencement all the newer 
capital ships of the Russian navy had been sent to 
the Far East on completion ; simultaneously Great 
Britain built ship after ship for Japan, The result of 
the war was the extinction of the Russian navy, 
the loss of Port Arthur, which the Japanese captured 
and retained, the formation of a Japanese pro- 
tectorate over Corea, and the firm establishment of 
Japan on the mainland. The reflex action in Europe 
was very marked. The eclipse of Russia as a great 
Power and the blow thus dealt at the Franco-Russian 
alliance encouraged the military development of 
Germany, a move which was countered by Great 
Britain by the application of the naval lessons of the 
campaign. The Dreadnought was the direct result 
of these, But more than that, the lesson to Japan, 
temporarily crippled as she was financially by the 
war, was the utter, absolute necessity of an adequate 
fleet for the preservation of her integrity. The whole 
raison d'étre of Russia’s navy had been the support 
it gave to her unscrupulous policy of acquisition in 
the Far East ; except for the loss of a prestige which 
would never have been accorded had Europe been 
more accurately informed about Russian affairs, 


the destruction of the navy alone did little harm to | 


Russia beyond encouraging Germany. To Japan 
the maintenance of a fleet is as vital as it is to the 
British Empire. The end of that war found Japan 
in a financial condition strongly resembling our own 
at the present day. A fleet was essential, but she 
could not afford more ships ; fortunately, thanks to 
the alliance with Great Britain, she was not in any 


nations now control in the East Indies. Russia all 
factor in F Eastern affai finally dis a . 
the séénd abstié #017. 7 ~~) appeared from 


‘Ford Jereicon’s Rebowr. 


A move of very great importance was made about 
this time by Great Britain, although the European 
war was still in progress, Admiral of the Fleet sip 
John Jellicoe, undoubtedly one of our ablest expon: nts 
of naval strategy, undertook the investigation of 
Australian naval affairs with special reference to the 
Pacific and their relationship to Imperial needs, and 
subsequently became Governor-General of Now 
Zealand,:a position which he still oeeupies. Adn ral 
Jellicoe’s report to the Australian Commonwei|t) 
was made in’1919, subsequent to the rearrangen.e)it 
of spheres of influence authorised by the Treaty of 
Versailles and subsequent also to the actual |e 
down of much of the recent naval construction. | 
is undoubtedly the latest survey on the part «/ a 
eompetent authority of British naval needs in |}i9 
Pacific, and at a time when the limitation of ai)),.. 
ments is under consideration, and any agreemen: to 
| reduce them may relieve the financial burden, 


ng 


of particular interest to recall the opinions given, 
Lord Jellicoe stated that it was not possible to «on- 
‘sider Australian defence without taking into aces jt 
the naval requirements of the whole Pacific, and (he 
Far Eastern naval problem concerned the whvle 
Empire. The Australian Navy was likened to «ne 
faggot in a bundle. Neither Sydney nor Auckland, 
from their geographical positions, were fitted to be 





danger of attack. The rise of Germany following on the | the headquarters establishment of the Far East«m 


collapse of Russia focussed attention more and more | command, which for reasons connected with both the 
on European affairs, while the Japanese were con- | Indian Ocean _and the China command should 
| obviously be at Singapore. In the scheme of adequate 


solidating their gains and retrieving their financial | > Sings ‘ 
| defence of British interests in the Pacific we may 


position. . . me 
The next important step in the Pacific was the | look in vain for the phrase *‘ limitation of armament.” 


construction of the Panama Canal. During all this | Canada, Australia, and New Zealand, India and South 
period Holland continued to reap vast benefits | Africa alike are expected under the Jellicoe scheme 
from its colonial possessions, and alike with Australia, | © contribute their quota, the whole Empire sharing 
New Zealand, and Canada, conducted its affairs in | PToportionately the cost on a basis of population and 
peace and prosperity. The weak spot in the Pacific | Value of seaborne trade. On this scale the United 
lies in the state of China. Enormous, very heavily | Kingdom would contribute 74.12 per cent., Canada 
populated, rich, and with considerable natural 2.8 per cent., Australia 7.74 per cent., South Africa 
resources, a strong China would be a stabilising | 3-82 per cent., and New Zealand 2.02 per cent. The 
influence of the utmost value at the present juncture. | Indian contribution would be on a somewhat different 
But always weak and disunited and preyed upon by basis. Lord Jellicoe reported that * it is considered 
internal dissensions which have often entailed foreign | that the naval interests of the Empire are likely to 
interference, China has been a bone of contention | demand within the next five years a Far Eastern sea- 
ever since 1860. The competition for concessions to | 8°'™€ fleet of considerable strength. . . ." He 
develop portions of that country has been on an | based the composition of this fleet on a series of fleet 
increasing scale since 1906, and it is the rush for trade | UBits, one or more of which would be allocated to the 
opportunity in Asia that is causing anxiety. The | V@rious Colonies and supported pro rata thereby. 
opening of the Panama Canal brings the United States | Each fleet unit would consist of one battleship or 
eastern seaboard and the manufacturing interests | attle-cruiser of the most modern type, two light 








adjoining it into very much closer touch with Asia | 
than they ever could have been otherwise. It does 
not particularly affect British seaborne trade because | 
the journey to China and Australia is more rapidly 
accomplished vid the Suez Canal. It does mean a/| 
considerable increase of Anglo-American competition | 
in that part of the world; it means, moreover, | 
@ very great increase in American competition | 
in those markets particularly necessary to Japan. | 
Chinese imports average about eighty million pounds | 
a year ; her exports seventy millions. Great Britain | 
is by far the largest customer, manufactured cotton | 
goods predominating amongst the iroports, and silk | 
in various forms predominating amongst Chinese | 
exports. Compared with other countries, about 
45 per cent. of China’s foreign trade has been with | 
Great Britain in recent years ; some 20 per cent. is | 
with Japan, and 10 per cent. with the United States. | 


Economic PROBLEMS. 


The great possibilities for development both in | 
China and Manchuria are expected to figure largely | 
in the discussions at Washington, which, it is antici- | 
pated, will largely centre round the questions of | 
exclusive economic rights, leased territories, spheres | 
of influence, and other problems contributing to 
international friction. To what extent the trade 
aspect will be regarded in order of priority in relation | 
to the limitation of armaments is very uncertain. It | 
is the latter which at the moment very closely con- 
cerns Great Britain. Now we have seen from the 
comparative table of capital ships authorised that 
the vast majority of the Japanese and United States 
recent p mmes were authorised and partly under- 
taken long before the Treaty of Versailles came into 
being. The later years of the war found both countries 
unexpectedly rich ; both, as we have seen, had fully 
appreciated the necessity of naval strength, the one 
from being an island, the other from having two sea- 
boards separated either by Cape Horn or the faith 
they may have in the integrity of the Panama Canal 
in war time; both spent -their surplus wealth on 
fleets. That either country deliberately built against 
the other we cannot believe from the sequence of 
events, The Versailles. mandate which gave to 
Japan the custody of the Marshall, Caroline, and 
Marianne groups of islands, including the much- 
discussed cable island of Yap, was subsequent to the 
big Japanese Navy Law of 1918, and to the United 
States naval programmes of 1917 and 1918. The erst- 
while separation of the two navies by the width of the 
Pacific has been reduced to a few hundred miles or 
more separating the archipelagoes which the two 





cruisers, six torpedo-boat destroyers, foursubmarines, 

and two fleet mine sweepers. A fleet made up of 

such units was estimated to require as auxiliaries : 
For every 18 torpedo-boat destroyers. . 
For every 9 torpedo-boat destroyers .. 
For every 8 submarines i eat “Se 
For every 2units .._ . -» «+ «+ laeireraft carrier 
For every Sunitse.. .. .. .. «. | ir ship 
For every 16 units 1_minelayer 


Australian naval defence was subdivided by Lord 
Jellicoe into three parts, consisting of (a) a striking 
force composed of one or more fleet units ; (6) for 
direct defence of trade four light cruisers and eight 
armed escort vessels would be required, assuming 
that other portions of the Empire made provision on 


1 depdt ship 
1 flotilla leader 
1 depét ship 


|@ similar scale; and (c) harbour defence, for which 


twenty torpedo-boat destroyers or “‘P” boats, ten 
submarines, eighty mine sweepers—of which seventy- 
four would be fishing trawlers—and four boom defence 
ships would be required. With these vessels would 
go bases and depts in proportion. The Far Eastern 
fleet envisaged in the report was assumed to be com- 
posed of :— 
8 modern battleships, 
8 modern battie-cruisers, 
10 light cruisers, 
40 destroyers, 
2 depét ships for torpedo-boat destroyers, 
2 flotilla leaders, 
36 submarines (excluding those of India), 
4 submarine parent ships, 
2 aircraft carriers, 
12 fleet mine sweepers, 
1 large sea-going minelayer, 
2 fleet repair ships. 
This list appears more formidable than it actually is ; 
many of the ships are already available. It is the 
larger capital units that are lacking. 

Here we have a very carefully considered report on 
the necessary standard of naval strength which we 
should maintain in the Far East. The numbers 
exceed considerably even the fleets we maintained 
in Chinese waters, the East Indies, the Australian 
Squadron, and that on the West Coast of America 
in the early years of the century, when neither 
Japanese nor United States fleets approached their 
present numbers. Lord Jellicoe expressly provid««! 
that it was a series of squadrons, each operating in its 
own locai waters under its own admiral and respon- 
sible mainly to its own Government, but meet:ng 
together at least once a year for exercises an 
manceuvres under the command of the Admiral 
Commanding.ih-Chief, who was to be resident «t 
Singapore.’ What influence will the verdict of tlic 
Washington Conference bring to bear on this sehen. ! 
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put it is not quite clear whether work is still actually 


The four new British warships will not be affected, perforated with holes, which are exactly opposite 
| the centre of each tube. The gas inlet of the box is 


proceeding on all the later units of the foreign pro-| controlled by a single valve, which gives all the 


grammes or if some are not in a state of temporary 
suspension. If so, there is less need for the programme 
jn its entirety. At the present moment it would 
appear that it is those who have recently forced the 
pace that are first in getting tired of it, 


Developments in Power Station 
Design. 


No. XIV.* 


adjustment necessary. No explosive mixture or even 
primary air is admitted to the burner before com- 
bustion @ommences, as the gas jet gets its air for 
| com on after leaving the burner, and back-firing 
is said to be impossible at all speeds of the gas. In 


| other words, the burner may work with the valve 


full or with a mere speck of light at each of the 
outl 


The amount of air is controlled by the suction 


fan, which is invariably driven by a motor with a 
| speed regulator 


on the switchboard, and an adjustable 
damper is also fitted to the fan. In the case of natural 


| draught boilers a damper is the sole controlling 
| device. Perfect combustion is obtained by varying 


For use where a supply of combustible gas is | the suction to suit the particular gas pressure at 


available and where it is required to generate elec- | any 


tricity, the gas-fired boiler unit shown in Fig. 67 has 
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ieular load. The gas andair particles cannot 
escape each @ther, as they are foreed to mix intimately 


path of flow of the gases” and increases the heat- 
absorbing surface over which the gases sweep. By 
simply varying the length of the packing in each 
tube, the temperature of the gases leaving the boiler 


for the s heater or leaving the feed-water. r 

can y be adjusted at any time aft t 

has been erected. The average e' ion per uni 
rresponding t¢ 







or 
to the rapid heat transference 
and t the tubes, both by 
duction, 


maximum temperature attained 


along the inlet end of the tubes exceeds 850 dey. 
. The suction fan gases: 
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FIG. 67—A BONECOURT GAS-FIRED BOILER UNIT WITH FOUR DRUMS 


been designed by Spencer Bonecourt, Limited. 
Units of this kind evaporate up to 42,000 lb. of steam 
per hour from and at 212 deg. Fah., when working 
on coke oven gas, or up to 32,000 Ib. with producer or 
other gas of low calorific value, and with a suction 
in each case of 4in. of water. An arrangement of 
this sort occupies a space about 17ft. long by 18ft. 
wide, complete with feed-water heater, superheater 
and fan. In a power station requiring 120,000 Ib. 
of steam per hour from and at 212 deg. Fah., when 








in the fire tubes. The absence of a fire box, com- 
bustion chambers and flues makes it impossible for 
gas to pass through the boiler without meeting and 
getting intimately mixed with air, and that is why 
no large excess of air is required for complete com- 
bustion. 

The funetions of the tube packing, which we have 
referred to in @ previous issue, are as follows :—(1) 
It accelerates the mixing of the fuel and air, and con- 
sequently accelerates combustion of the mixture ; 


























































































































































































































the tubes and over the packing at a sufficiently 
high velocity to ensure dust being carried right 
through. The power taken by the motor-driven 
fan varies from 1 to 3 per cent. of the output 
of the boiler, according to conditions. Boilers with 
an evaporation of 1500 lb. of steam per hour are 
now constructed to work on natural draught. The 
thermal efficiency is slightly lower than in the case 
of the larger units worked with mechanical draught, 
but, of course, a fan and motor are then unnecessary. 
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FIG. 68—TWO THOMPSON COKE-OVEN GAS BOILERS 


Swain Sc 


working at maximum load, four of these units fired | (2) it transmits.a proportion of the heat of combustion | The only chimney needed is a steel metal uptake 


with coké oven gas would do the work under easy 
steaming conditions. 


the fourth boiler would be a stand-by. The burner 
of these boilers is @ very simple device. It consists 
ot a flat box with the face nearest the tube plate 
* No. XIIT. appeared October T4th. 





i When working at their full , 
capacity three units would suffice, so that in reality | 





to the water by radiation, instead of by conduction 

alone, thereby accelerating the transmission of heat ; | 
(3) it prevents the hot products from passing down | 
the centres of the tubes without coming into contact | 
with the heating surface, and also prevents the 
formation of a cold inert gas or air film on the walls 

of the ttibes ; and (4) it inereases the length of the 





from the fan, which has al agth sufficient to clear 
the roof... This type of gas-fired boiler is suitable for 
working with any gaseous fuel, such as coke oven 
gas, producer gas, water gas, and, of course, town 
gas. Gas-fired boilers are sometimes classed as 
waste heat boilers, but waste heat gases are really 
those that have undergone complete combustion. 
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Two Thompson boilers, which form part of a | heat is allowed to pass up the chimney and out into | the water level drops, a pump commences to work 
battery of five, operated with coke oven gas, are the atmosphere, there is an obvious waste of fuel. | Automatically, and the boiler therefore works on 
shown in Fig. 68. These boilers, it will be noticed, |'To avoid this waste a boiler is placed on the top or | tinuously without any attention at all. 

| _ Of the 4876 million units which were generate: 
during the year ending March 3lst, 1919, by 1), 
electricity supply undertakings in the United Ki). 
| dom, 4623 millions were obtained from eval and cok. 
| 68 millions from waste heat, 58 millions from exhaust 
| steam, 28 millions from refuse, 4 millions from tx, 
| fuel, 61 millions from gas and suction gas, 23 millic.). 
from oil engines and 11 millions from water power, 
From this it will be seen that waste heat is at preset 
the principal rival to coal and coke, hut the possibilit ics 
| in this direction have not as yet by any means bec 
fully explored. There ere, .anoteover, other altern.- 
| tive fuels to coal besides those dealt with. It jx 
true that some of these fuels may not be very formi: 
| able rivals to coal, but in these days they ought not 
to be neglected. Experiments with colloidal fi! 
are said to have shown wonderful results, but detai! 
are not yet available. Some forty-eight pow 
stations in this country generate a portion of th: 
current by means of dust destructors. It is, however. 
difficult to procure reliable data relating to t) 
working of these plants, as they are almost invariah 
run in conjunction with coal-fired or other boile: 
units. The heating value of refuse in one part 
the country may, of course, be very different fro: 
that in another. From the public health point 
view, refuse destructors are desirable, but thei 
limits of usefulness from the point of view of generat 
ing power are well known. Oil fuel and pulverise:! 
} fuel have been considered in previous articles. 

A fair amount has been done during recent yea: 
bin the way of burning coke. The consumptfon « 
| coke in electric power stations increased from 26,365 

tons “per annum in 1918 to 114,991 tons in 1919 

| Coke breeze or small coke with an admixture of 

bituminous slack coal can be burnt in varying pro 

portions up to 50 or 60 per cent. on almost any ty)» 

vie. @4anieT Sete wondive *Hennacen watts EEae UurT | of furnace or mechanical stoker; but to burn cok 
' efficiently by itself forced draught in some form is 

essential. Without forced draught the consumption 

have the tubes inclined; im accordance with the; at the side of the furnace. In some cases duplex | of coke per square foot of grate area is considerah|, 

design of the Thompson water-tube coal-fired boilers, | furnaces are coupled up te one boiler, which is less than that of free-burning bituminous coal, which 

but in this particular instance there are only two 

nests of tubes. Each of these boilers has a heating 

surface of 4800 square feet, and will evaporate 

14,000 lb. of steam per hour at 120Ib. pressure. 

The temperature of the inlet gases is 2000 deg. Fah. 

Boilers of this type are made by John Thompson | 

Water-tube Boilers, Limited, for generating steam 

by the utilisation of waste heat from destruc-| 

tors, annealing furnaces, &c., and the amount of 

steam generated per square foot of heating surface 

depends, of course, upon the temperature of the | 

gases passing over the tubes. One of the principal 

advantages of these boilers is that, as all the tubes | 

are straight, it is merely necessary to stock one kind 

of tube having a length corresponding to that of 

the lengest tube im the boiler. The boiler is sus- | 

pended from mild steel girders resting on mild steel 

columns, which are independent of the brickwork. | 

All parts are free to expand, and every part is easy 

to imspect and clean. No extra head room is re- | 

quired for renewing tubes, as any tube can be passed 

in and out through the fire door opening. The 

largest of these boilers can, moreover, be cleaned 

and set to work within three days, as there is only 

one joint to be made on each drum, namely, the 

manhole joint. 

A waste heat unit. which is a development of the 
old well-known system of utilising waste heat from re- “Twe Encincen” 
heating furnaces for steam-raising purposes is shown 
in Fig. 69. This is one of the met equipments 526. TERETE AED WOE ROSS FE VS 6 eee cnet 
devised by Brett’s Patent Lifter Company, for | 
utilising the waste heat of drop forging furnaces, | placed between the two furnaces. 
in which a temperature of about 1200 deg. to 1250! always passing through the boiler, the only attention 
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As the gases are means, of course, that the evaporating capacity o! 
the boiler will be reduced. For burning coal and cok: 
together on chain grate mechanical stokers, the sv 
called sandwich system has acquired a certain amount 
& Am of prominence. Coal and coke are fed from a hoppc: 
divided by means of a longitudinal partition into two 
compartments on to the travelling chain in two 
layers, the lower layer consisting of coke breeze © 
small coke and the upper layer of bituminous slack 
The initial ignition is therefore provided by the coal 
This system has now been adopted with success in « 
number of power stations, including the London 
County Council’s station. Of late years some atten 
tion has been given to the possibility of exploiting 
the lignite fuels of Bovey Tracey and other West 
Country districts. Analyses made recently of lignit: 
from Devonshire show somewhat variable results, 
but in all cases it has a low calorific value and a hig) 
percentage of moisture. Forced draught must lx 
used to burn lignite, and either back arch setting- 
or some form of drying hearth similar to that em- 
ployed in many refuse destructors must be adopte:! 
to deal successfully with the high moisture content 
A furnace designed by Babcock and Wilcox for 
burning saw mill refuse, and which is somewhat similar 
to that supplied by the firm for burning lignite, 
fi SS SSS -- S28 ee shown in Fig. 70. In the utilisation of saw mill 
IP RAE eC RE IN ee refuse, the considerations guiding the construction 
of the furnace depend upon the proportion of chip= 
and small pieces of wood to the sawdust and shavings. 
FIG. 71--BABCOCK AND WILCOX BOILER WITH GRATE FOR BURNING SAW-MILL REFUSE | Where there is a fairly large proportion of small 

chunks of wood and chips, an extended furnace with 

deg. cont. has to be maintained. Pyrometer tests show { required is that involved in regulating the water, | a long fire-bricke arch has been found to be quite 
that the average temperature of the gases leaving but. in the case of the Brett waste heat units, an | suitable, and a furnace of this type is shown in Fig. 71. 
these furnaces is 850 deg. Cent., and if this waste | automatic feed-water regulator is provided. As | Where the proportion of sawdust and shavings is 
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very large, the fuel-should ‘to a great extent be self 
feeding. Sawdust only burns where air has access 
to it, and if it is piled up in a heap only the outside 
surfaces are consumed, The step grate furnace, as 
shown in Fig. 70, is the most suitable type of furnace 
for meeting the requirements, because the air readily 
yains aeeess to the spaces between the bars, and by 
reason. Of the fall or incline of the bars, the fuel is 
self feeding, and does not accumulate in a large 
heap at any particular point. The fire-door, it will 





be noticed, extents across the whole width of the 
tire-bars, and there is.a hopper above the door to | 
provide # continuous supply of fuel. The opening | 
between the dead plate and the fire-door can be | 
yogulated, at will, according to the draught and the 
power required from the boilers, Sawdust has been | 
burnt quite suecessfully on- chain grate stokers. in 
accordance with the sandwich, system, an inch or 
two of coal covering 5in. or 6in. of sawdust, and 
yiving the weight necessary to. prevent the lighter 
fuel from being drawn off the grate by the induced 
draught. Special furnaces are also built by Babcock 
and Wileox for various other kinds ot fuel, such as 
spent tan, dried and green bagasse, the refuse from 
the sugar cane after it has been crushed, town 
refuse, &e, 





time, he said, there was some apprehension among 
engineers as to whether aluminium alloys could be 
relied upon for any length of time ; so ‘he had some 
castings made, nine years ago, and exposed them on 
the roof of the laboratory. The castings were periodi- 
cally measured, and it was found that they had a 
dimensional stability which was quite good enough 
for ordinary engineering purposes, although it might 
not be sufficient for such services as standards of 
length. Another characteristic discovered by means 
of these specimens was that some alloys actually 
inereased’ in strength with age. Some Duralumin 
test pieces had appreciably hardened during seven 
years’ life, and Dr. Rosenhain wondered if they would 
continue to get harder still with increased age, or if 
they would get soft again. 

After a few remarks on the resistance of aluminium 
alloys to corrosion, in which respect the copper, 
nickel, magnesium alloy was pre-eminent, and a 


| reference to the value of models in carrying out the 
| investigations, Dr. Rosenhain concluded his address 


by saying that he considered that a great amount of 
insight into the phenomenon of hardening steel had 
been obtained in the process of these investigations 
into the qualities of aluminium alloys. 

In inviting Sir John Dewrance, the chairman of the 


| Research Committee, to open the discussion, Captain 





Institution of Mechanical Engineers | 


ALUMINIUM ALLOYS. 


(ne first meeting of the session of the Institution 
of Mechanical Engineers, which was held at Storey’s- 
vate on October 2ist, was devoted to the discussion 
of the summary of the eleventh report to the Alloys 
Research Committee, prepared by Dr. Walter Rosen- 
hain, Mr. Sydney L. Archbutt and Dr. D. Hanson. 
Captain Riall Sankey, the President, was in the chair. 

\fter the usual formal business had been transacted, 
the President invited Dr. Rosenhain to present the 
re port. 

In doing so, Dr. Rosenhain said that it was the 
third time that he had had the pleasure of presenting 
a report on the subject to the Institution, and that 
nine years had passed since the last occasion. The 
present report, of which we give part of the official 
abstract on another page, was, he said, different from 
its predecessors, in so far that it had been extended to 
cover a wide group of alloys, instead of being restricted 
to a comparatively small range. The result was that 
an enormous mass of data had been collected, but 
by successive stages of condensation it had been 
reduced from the 256 pages of the complete report 
to the form in which it was presented to the meeting. 
Although it appeared from the title page of the 
summary that it was the result of the work of the 
three authors, the research had, as a matter of fact, 
been carried out by a large organised staff which 
numbered some thirty people. 

\ new method of sectionalising the report had been 
wlopted, on account of the strenuous times during 
which the work had been carried out, and the alloys 
dealt with had been classified according to the uses 
to which they were generally put in those times. The | 
investigations had been commenced with the ternary 
alloys of aluminium, zinc and copper, but it was 
found that for such services as the pistons of internal 
combustion engines, where fairly high temperatures 
had to be contended with, these alloys were prac- 
tically useless. Attention was then turned to the 
binary alloys of aluminium and copper, with small | 
widitions, and some very remarkable results were 
obtained. The great improvement which could be 
offected in the qualities of these alloys by heat treat- 
inent was demonstrated with the aid of some lahtern 
slides, which showed that an alloy could be produced 
that had a greater strength at a temperature of 250 
Cent. than at normal room temperatures. 
\nother advantage of these alloys for making pistons, 

compared with cast iron, was their high capacity 
tor conducting heat, which made it comparatively 
casy to keep the pistons cool. : 

\fter having investigated the behaviour of these 
wlloys in the form of castings, and obtaining such 
wtisfactory results, attention was turned to the 
possibility of rolling them into sheets or bars. At 
first the results were most disappointing, and some | 
lides which were projected on the screen showed 
how the early attempts at rolling bars must have 
lisheartented the investigators. The metal split up 
‘Oo badly that the bars branched out like a tree or 
opened out like a book as they emerged from the 
olls. The temedy for this state of affairs was found 
'o lie in the use of really sound ingots, and bars were 
made having a yield stress of about 17 tons per square 

ich and an ultimate stress ranging up to about 26 
‘ons. Dr. Rosenhain then showed an interesting 
lide which compared the strength of various allo 
veight for weight, and remarked that an alloy might 
© described as, for instance, of fourteen miles quality. 
in other words, « bar of that alloy 14 miles long could 
'e hung up by one end without parting under its 
wn weight. The maximum length of steel bar which | 
would hang by one end was scarcely 4 miles. 

Dr, Rosenhain then dealt with the fatigue qualities 
of the alloys, saying that it was more difficult metal- | 
lurgieally to increase the fatigue range by 1 ton than | 


Riall Sankey commented on the delicacy of treatment 
required by the alloys under consideration, which 
was necessary on account of the narrow range of tem- 
perature through which they can be safely worked, 
and raised the question as to whether such delicacy 
was practicable in commercial manufacturing. He 
asked for a vote of thanks to the authors, and when 
it had been acceded in the usual way by acclamation, 
he suggested to speakers that they should omit 
expressions of thanks from their opening sentences, 
and so save the limited time of the meeting. 

Sir John Dewrance gave a short history of the 
Alloys Research Committee, pointing out that its 
inception dated back some thirty years, a fact which 
explained how it was that the Institution of Mecha- 
nical Engineers, rather than the Institute of Metals, 
was engaged upon metallurgical work, as it was not 
until leng after the Committee was organised that 
the Institute of Metals came into existence. It 
seemed, however, said Sir John, that the immediate 
funetions of the Committee had nearly been com- 
pleted, and he suggested that the time was coming 
when such researches might be handed over to the 
Institute of Metals. Although the Institution of 


| Mechanical Engineers was responsible for the original 


idea of forming the Committee it had not, of course, 
borne all the expenses, and the Government, through 
the National Physical Laboratory, had helped the 
research enormously. However, even when the work 
became of direct national importance, on account of 
the war, be maintained the claims of the Institution, 
as the originators of the scheme, to priority in the 
publication of the report. Finally, Sir John suggested 
that the light alloys might become the raw material 
with which the large structures of the future would be 
constructed. 

Professor Turner, President of the Institute of 
Metals, paid a tribute to the foresight of the Institu- 
tion of Mechanical Engineers in organising the 
research, saying that in his opinion no work it had 
done was of greater value to engineering. He pointed 
out that one of the reasons why iron was a material 
so universally used was the fact that by the addition 
of quite small proportions of other elements it could 
be transmuted into practically an entirely different 
substance. The researches of the Committee had 
shown that aluminium could be dealt with in a very 
similar manner. In one case which had come to his 
notice, for instance, it was found very difficult to 
turn some aluminium, and the trouble was traced 
to the fact that the metal was melted in iron pots. 
The aluminium absorbed some of the iron, which, the 
research had demonstrated, remained in the form of 
insoluble hard particles. 

Mr. A. G. C. Gwyer, of the British Aluminium 
Company, asked the authors’ views as to the wisdom 
of adding iron to aluminium. The addition was not, 
he said, generally approved in this country, but in 
America, he believed, from 1 to 2 per cent. of iron 
was commonly added to aluminium tor casting pur- 
poses. An important property of alloys, which had 
not been dealt with that evening, was their coefficient 
of expansion with change of temperature, as it had 
great influence on the smooth working of engine pis- 
tons and on the making of die castings. In this 
connection he mentioned that he had received from 
abroad a die casting of exceptionally good finish, 
which, on analysis, proved to contain 4 per cent. of 
silicon and 8 per cent. of zinc. Mr. Gwyer asked if it 
really was necessary to forge or extrude the ingots 
of the alloys in the process of breaking down, as it 
appeared to him that the narrow margin of tempera- 
ture through which work might be done on the metal 
would mean that only a very small reduction could 
be made in each operation. 

Engineer-Rear-Admiral R. B. Dixon said that he 
gathered from the report that the problem of alumi- 
nium alloys had been solved as far as their metallurgy 
was concerned, and that it now devolved on engineers 
to solve the problem of their use. He was interested 
in these alloys chiefly in the form of pistons for Diesel 
engines, and for that purpose had.used.an alloy con- 


it was to add 10 tons to the tensile strength. At one | taining from 2} to 3} per cent. of copper, 1 to 1} per|to machine. 


cent. of nickel, and about one-half of 1 per cent. of 
magnesium. ‘Some pistons of this metal had been 
put in service in the post-war Fleet, and although the 
experience with them had not been very extended, 
they had worked quite satisfactorily so far. High 
thermal conductivity was, he thought, a good charac- 
teristic in the pistons of internal combustion engines, 
but in marine work it was not so important as 
tightness. 

Mr. A. FE, L. Chorlton said that the mixture just 
mentioned by Admiral Dixon was one of the first to 
be used. It was well tested at least as soon as that 
which was adopted as best for aero-engines. It had 
not, however, been supplanted by the aero alloy. 
A great point in its favour was that it permitted the 
use of pistons as large as 20in. in diameter without 
water cooling. On the Continent he had found a 
strong bias in favour of the addition of silicon to 
aluminium, bit he could not give the proportions of 
the two metals. Mr. Chorlton suggested the possi- 
bility of making internal combustion engines as light 
as } lb. per horse-power if aluminium alloys suitable 
for connecting-rods and crank shafts could be pro- 
dueed. 

Mr. 8. Payne, of the Royal Airships Works, said 
that the ““Y” alloy referred to in the report had 
been produced in such a condition that it was suitable 
for use in general work; but that the “3-20” alloy, 
although very good natured, was subject to corrosion. 
One of the striking features of the *Y” alloy was 
its consistency under test; its tensile strength, for 
instance, could be predicted within 1 or 2 tons per 
square inch, which was. much closer than was possible 
with steel. The strength of the alloy could, im fact, 
be adjusted, within the limits of its capacity, with the 
greatest nicety to suit the requirements. It was not 
a difficult material to rol], and the cast ingots could 
be forged down about 30 per cent. per heat at a 

ture ranging between 370 deg. and 400 dex. 
Cent. The alloy could be rolled down to No. 16 
gauge quite easily, but if it was required thinner 
than that a few more passes through the rolls were 
needed than was the case with some other alloys. 
He had, he said, rolled down Duralumin to a thickness 
of 0.0lin. in sheets measuring 18in. by 2ft. 

Mr. H. B. Weeks, of the Vickers company, suggested 
that the authors had not been quite fair in their com- 
parisons between Duralumin and the “Y” alloy. 
Duralumin was made in four distinct grades, and it 
was possible that if the makers had been advised 
as to what tests the specimens would be subjected, 

would have been able to offer a metal which 
would have shown up better. He had had experience 
with aluminium Diesel engine pistons up to I4in. in 
diameter, and thought that lightness was more im 
portant in small engines than in larger ones. As 
regarded the authors’ statement that Duralumin 
became harder with age, he had not found that to be 
the case, excepting, of course, for the primary harden- 
ing during the first fourteen| days. His experience 
showed that no difficulty was found in working 
aluminium alloys on account of the delicacy of treat - 
ment which had been referred to by Captain Sankey, 
but it was most important that the treatment speci- 
fied should be given. That treatment could be carried 
out by ordinary workmen in commercial establish 
ments. In some Manchester works, he said, good 
die castings were made with an alloy containing 
4 per cent. of iron. 

A group of very interesting samples, which showed, 
to some extent, the difficulties that were overcome 
in the course of the research, were exhibited in the 
lecture hall, and are to be again on view when the 
discussion is resumed this evening—Friday, October 
28th. We commence reprinting the official sum- 
mary of the Report on page 461 of this issue. 





The Future of Stainless Steel. 


Ir is frequently said that stainless steel was dis- 
covered by accident. ‘That is not quite accurate. 
What did, in fact, Occur was that in searching for 
one quality in steel another was found. Mr. Harry 
Brearley was some years ago in charge of the Brown- 
Firth Research Laboratory, and in October, 1912, 
he made a report to his firm in connection with the 
erosion of gun barrels, in which he gave various 
reasons why low-carbon high-chromium steels might 
usefully be applied to the manufacture of rifle barrels 
and inner gun tubes. He stated that the mechanical 
properties of the material were satisfactory, but he 
anticipated that difficulties might arise in manu- 
facturing operations. After giving some details of 
results obtained with experimental material, made in 
the works, and tested in the laboratories, Mr. Brearley 
said in a concluding paragraph: “We found that 
this wraterial had also unexpected anti-corrosive 
properties. Highly polished pieces which have been 
exposed to the atmosphere in the chemical laboratory 
|for two or three weeks remain perfectly bright, 
| whereas ordinary mild steel becomes quite rusty. 
| If in this respect it can be compared with 25 per cent. 
| nickel steel, it has one great advantage over it, viz., 
that it can be softened so as to be easily machinable, 
and, if required, can also be hardened ; 25 per cent. 
nickel steel cannot be hardened, and it is very difficult 
The material would appear therefore 
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to be especially well suited for the manufacture of 
spindles (hardened), gas and water meters, pistons 
and plungers for pumps,¥ ventilators and valves 
for gas engines, blades for turbines, ornamental 
parts which require to be strong, certain forms of 
cutlery, &c. &c.” 

From this authentic statement of the origin of 
stainless steel, it will be seen, in the first, place, that 
Mr. Brearley believed he had found the material 
he was in search of—a steel for gun barrels—and 
that, in the second place, when its peculiar property 
of resisting corrosion had, been observed, he recog- 
nised its value, not only for cutlery, but for many 
engineering uses. It should also be noted that he 
foresaw the probability that manufacturing diffi- 
culties would arise. In that anticipation he was 
right. A great many things which could only be 
discovered by research and werkshop experience 
had to be learnt, and for a long time high-chromium 
steel was reserved for special classes of table cutlery. 
But step by step as knowledge of its properties and 
experience in the method of handling have developed, 
so have its applications extended, and it is now not 
only a materia) from which all classes of cutlery— 
even razors and surgical knives—can be made, but 
which can be drawn into fine wire or stamped into 
dishes, saucepans and ornamental embossed articles. 
Finally, it is becoming an engineers’ material, and 
before many years are past we may expect to find it 
in regular use in the products of the workshop, and 
in due course, no doubt, we shall see it employed in 
ship construction and in the structure of bridges. 


SrarInLess STEEL FOR ENGINEERS. 


Unless it be displaced by some other material 
before it succeeds to this inheritance, stainless steel 


NICKEL STEEL AND STAINLESS 


is destined to become one of the most important 
metals known to man. It may safely be said that 
many millions of pounds are spent annually in the 
endeavour to prevent the destruction of iron and 





are now able, through the courtesy of Thos. Firth | 
and Sons, Limited, to give some particulars of its 
use in steam turbines. 

One of the turbines on which these blades. were 
tested is that of a Westinghouse turbo-generator set | 
of 2000-kilowatt capacity running at 3000 revolutions 
per minute in the power-house of Thos. Firth and 
Sons at Tinsley, Sheffield. This set was put down in | 
August, 1916, and since that time has been in regular | 
use, the average load being 50 per cent. of the full | 
output, fluctuating from full load to about 25 per | 
cent. of that. The steam pressure is 200lb. per 
square inch, and the steam temperature, with super- | 
heat, averages about 600 deg. Fah. The experi- 
mental stainless steel blades were fitted on June 11th, 
1920, and beside them there were fitted, for com- 
parison purposes, a number of new 5 per cent. nickel 
steel blades of the standard type supplied by the 
makers. The details of the experimental blades are | 
as follows :— 

In wheel No. 8, situated at the low-pressure end | 
of the turbine, were fitted twelve new blades, three 
of stainless steel highly polished with three of stainless | 
steel unpolished beside them. On the opposite side | 
of the same wheel, three more blades of stainless | 
steel, unpolished, with three standard blades beside | 
them. These blades are 7in. long by 3/4in. wide, 
the diameter of the wheel being 4ft. 1}in. 

In the velocity wheel, situated at the high-pressure 
end of the turbine, were fitted twenty-four new 
blades—on one side of the wheel twelve of stainless 


| steel unpolished, and on the opposite side six of | 


| 


| 


steel by moisture, and that at least as many are | 


expended in replacing structures which preventative 
coatings have failed to preserve. Could we build 
ships and bridges of high chromium steel, could we 
make tanks and roofs of it, could we use it for fences 
and railings and for the thousand and one appliances 
of the farm, the garden and the street, which must 
resist the influences of the weather, the saving of 
labour and material would amount to a figure which 
it is impossible to estimate, but which would quite 
obviously reach enormous dimensions. In _ the 
twelve months ending in June last no less than ten 
thousand seven 


hundred and thirty-six pounds | 


(£10,736) were spent on labour and material for the | 


painting of the Forth Bridge. Corrosion of iron has, 
ever since the metal was first smelted on Mount Ida 
by a forest fire or hammered into spear-heads by 
Tubal-Cain, remained the one defect that man could 
not succeed in overcoming, and rust remains to 
this day the greatest. enemy of the works of. the 
engineer. As long as stainless steel was an alloy, 
suitable for no more important vocation than the 
paring of fruit, it might be lightly considered. But 
now that organised research and experiment are 
enabling us to realise the greater uses. which its 
discoverer foresaw, we must regard it as one of the 
most valuable inventions that man has made, and 
one destined to enjoy a future of inestimable im- 
portance, 


TURBINE BLADEs. 


We have summarised recently in these columns— 


see THE ENGINEER, June 3rd, 1921—the result of 
a large number of inquiries, conducted in works of 


various kinds, into the use of stainless steel, and we | 


stainless steel unpolished with three of stainless steel 
highly polished and three standard blades alongside. 
These blades are 7/8in. long by 3/4in. wide, and the | 
wheel is 3ft. 7}in. diameter. 


| 


A COMPREHENSIVE Tgst, 


Early in 1916 the British ‘Thomson-Houst.), 
Company, with ‘the consent of one of its’ clien: 
had’ turbine wheel bladed with five different kin. |. 
of material, the object being to find out which «; 
those materials would best stand up against the activ, 
of the steam. ‘The ‘row of blades,” wrote », 
Samuelson to Messts. Firth, “ selected was situat.«| 
in about the middle of the machine, where we ha:| 
frequently seen early indications of erosion an. 
corrosion. The blading materials selected we, 
phosphor bronze, nickel bronze, brass, mild ste 
and stainless steel—two unhardened, and two ha; 
dened and tempered stainless blades were insert e| 
The machine was put into service in the autumn . 
1916, and was opened up for examination for t) 
first time in April, 1918. The inside of the machi). 
was found to be perfectly clean, and al! blading in 
good condition. A certain amount of erosion w 


| visible on ‘all trial blades, except those made of no: 


rusting steel. The machine had not been in servi: 


| sufficiently long to see very clearly the preferen: 


of one material over another, except that the bra 
blades seemed to have suffered most. There we 
no marks whatever on the stainless steel, while t! 
mild steel blade edges were rough ; phosphor bron 


|} and nickel bronze seemed to have the same resisti) 


quality to the action of the steam and moistur 
A set of photographs were taken. The machi 

was then closed up end agai put into service, au 

was openéd up a second time for examination i) 
July, 1921, and the inspection confirms our previou 
examination, t.e., that the stainless steel blades wer 
in very good condition and absolutely unaffected 
the edges being as sharp as when put in, and ther 
was apparently no difference between the hardene: 
and unhardened samples. The phosphor bronx 
nickel bronze and brass blades were all roughene:|! 
at the entrance edge, and very little difference is t: 
to noted between them. The mild steel blades wer 
badly roughened, and the entrance edge was wor 
away nearly */,,in. A set of photographs was take: 
again. As far as resisting properties are concerne 
the stainless steel is very superior to any othe: 
blading material which we have so far tried.” 

It should be pointed out, says Dr. Hatfield, tl: 
in these experiments the blades under test wer 


| relatively short, and therefore very lightly stressed, 


} and not subjected to any vibration. 


At the exhaust 
end of the turbine the blades are stressed highly, 


|}and also are more readily subjected to vibration 


and it is to be heped that the stainless steel wil 


| show up equally well under these more trying con 


| 


STEEL TURBINE BLADES--FULL SIZE 


The blades in the velocity wheel have to meet 
dry high-temperature steam, and the blades in No. 8 
wheet very wet steam. 

The work done by this generating set since the 
fitting of the new blades is represented by a run of 
3471 hours, with the demand fluctuating as described 
above, averaging a 50 per cent. load. On opening up 
the turbine recently, it was found that whilst the 
standard blades had corroded in the usual way, the 
stainless blades, both polished and unpolished, were | 
practically untouched and retained their ‘original | 
brightness. . What [discoloration there was was | 
probably due to rust carried over from the other | 
blades, as it could be washed off with a damp rag. | 

In Fig. 2 we reproduce a photograph showing | 
three unpolished and three polished stainless blades | 
after fifteen months in service. Fig. 3 shows three | 
of the unpolished stainless blades and three ordinary | 
composition nickel steel put in new into the turbine 
at the same time as the stainless blades. Im Fig. 2 
the blades have been rubbed with a damp cloth prior 
to the taking of the photograph; whilst in Fig. 3 
they are as opened out. In Fig, 4 we reproduce a 
photograph showing twelve stainless steel turbine 
blades as opened out. This engraving clearly shows | 
the difference in the response to both corrosion and | 
erosion when comparison is made with the adjoining | 
nickel steel blades. 

The stainless steel contained 0.30 per cent. carbon | 
and 13.4 per cent. chromium, . whilst the nickel | 
steel contained 0.19 per cent. carbon and 4.71 per | 
cent, nickel, - t B* 

The mechanical properties of the two steels as 





placed in the turbine are given in the following table : 


Nickel. 
25.2 
leds of os - 
Ge*” .CP15 . 
ere ° 
. 149 


Stainless. 
Yield point, tons per sq. in. . 
Maximum stress, tons per sq. in. 
Elongation, cent. ve" 
Reduction of area, per cent. 
Brinell hardness number .. 


| —Figs. 1, 6 and 7 


| satisfaction. 


ditions. This point is, however, satisfactorily 
answered by the mechanical tests given above. 


Pump Rams. 


We illustrate also an interesting experiment b) 
Thos. Firth and Sons, Limited, made with a three 
throw electrically driven hydraulic pump manu 
factured by Davy Brothers, Limited, working at « 
pressure of 1800]lb. per square inch and installed 
in 1915. One ram was made of stainless steel, tli 
other two being of the standard non-ferrous allo) 
used by the makers, This pump ran continuously, 
night and day, until the termination of the wa 
The wear on the stainless ram is now */,,in. on the 
diameter, whilst in the case of the non-ferrous rams 
it reaches so high a figure as 7/,,in. Fig. 5 illustrates 
the present condition of these rods. The less wea 
upon the stainless rod means much in saving wea 
of the packing. 

We are able to give also reproductions to full size 
of parts of the blades of the 
turbines in the Firth power -house. They show 
in a very striking manner the superiority of the 
stainless steel blades; but, after all, it is only 
by a personal examination, which through the 
courtesy of Messrs. Firth we ourselves were able 
to make last week, that the full measure of the 
resistance of high chromium steel, both to erosion 
and corrosion, can be fully appreciated. It is then 
seen that the polished metal is barely tarnished, 
literally almost as bright as the day it was put in, 
that the marks upon the unpolished blades are 
mere stains, and that the edges are as sharp as ever. 
The last-named characteristic is one of great im- 
portance. Surface corrosion causes inefficiency by 
increasing the frictional resistance to the flow of 
steam through the turbine. Erosion and corrosion 
of the edges of the blades, by blunting and deforming 
them, cause inefficiency by setting up eddies and 
disturbing the stream-line flow of the steam. 

Questions which can only be answered by pro- 
longed tests of stainless steel under working con- 
ditions are (1) its ability to resist the vibratory stresses 
which are known seriously to affect turbine blades, 
and (2) the maintenance of its remarkable chemical 
and physical properties under the working conditions 
in turbines. A good deal of light is thrown upon these 
questions by the prolonged experiment made by the 
British Thomson-Houston Company and described 


| above, and by the fact, of which we are informed by 


Messrs. Firth, that one of their customers has had 
in constant service for between four and five years 
stainless steel. blades, 28in. in length, with entire 
We cannot, however, help wishing 
that an opportunity would present itself for drawing 
some of these high chromium blades and subjecting 
them after prolonged use to appropriate physical 
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FIGS. 6 AND 7-—-PARTS OF BLADES SHOWN IN FIGS. 2 AND 3 REPRODUCED TO FULL 
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tests and to microscopical examination. There is, 
us far as we are aware, no reason whatever for expect - 
ing that they would be other than wholly satisfactory ; 
but since it is not absolutely safe to assume that 
secular changes do not take place, it would at least 
be of scientific interest, if in the long run of no prac- 
tical importance, to know that steels of this kind 
retain permanently under the trying conditions that 
obtain in high temaperature turbines their remarkable 
properties, 

There is another point of no little moment. High 
chromium steels are, as we have seen, being tested 
in competition with nickel steel, bronzes and brass, 
and, we may add, that in America Monel metal is 
being used. Assuming that it proves at least as 
good as any of the non-ferrous metals, how will it 
compare in price ; and, accepting, as we may safely 
lo, that it is greatly superior to other steels, what 
excess of price over such steels can be tolerated ? 
During our visit to Messrs. Firth’s works, we had the 
pleasure of seeing turbine blade sections rolled, but 
we imagine that at present the quantity is so small 
that a price for their production cannot safely be 
given. We trust, however, that before long a set of 
wheels may be bladed with this material, and that 
its cormmercial position may thereby be settled. We 
venture to suggest to Sir George Goodwin that he has 
here an opportunity for displaying that courage in 
experimentation which has always distinguished the 
engineering department of the Admiralty. 


In the course of our visit to Messrs. Firth’s works, 
which was made in the company of a small party of 
technologists, we were shown,’ as already mentioned, 
the rolling of stainless steel into turbine blade section. 
We saw it also rolled into eutlery section and into 
thin plates for stamping, and subsequently, as illus- 
trations to a lecture on the properties of stainless 
steel which was given by Dr. Hatfield in the Brown- 
Firth laboratory, we saw many specimens produced 
from it. They indicated, as we have already said, 
that the uses of high chromium steels—there are 
severel modifications—are advancing so rapidly that 
it may already be regarded as an engineering material. 
In Sheffield 550 tons of stainless steel are made per 
year-for cutlery alone. Who can va aro what the 
output for engineering purposes will be in a few 
vears’ time ? 

Foreinc Tursine Discs. 


We were also shown in operation on this occasion 
a press for producing turbine discs which has been 
recently completed by Davy Brothers. The 
itself is one of 4000 tons capacity, of familiar design. 
But the anvil consists of a table which can be moved 
to and fro under the press, and which, moreover, is 
capable of rotation. Rotation is effected by a ratchet 
ring provided with a long arm which extends hori- 
zontally through the. cross head of an hydraulic 
engine. This engine consists of two hydraulic 
cylinders, of different diameters, placed vis-a-vis. 
By operating these cylinders alternately, the ratchet 
arm is moved to right and left, and the table rotated 
by as much as may be desired. The forging tool 
has a long rectangular face with a step cut away at 
oné end. In the centre of the table is a depression 
to form the boss of the turbine disc. The “ blank ” 
in the example we saw forged was for a 15,000-kilo- 
watt turbine. It was 36in. diameter and was worked 
at one heat out to a diameter of 84in. The process 
was as follows :—The table was moved from under 
the press, and the blank centred upon it. The table 
was then returned to position under the tool, which 
was caused to press upon the blank, making a deep 
radial indentation. The tool was then raised ; the table 
was rotated about one-sixteenth of a full turn, and 
the tool was brought down again. So it went on till 
the tireuit had been made several times. Then a 
cireular ‘block was placed in the centre of the blank 
and pressure applied to drive the metal below into 
the-recess in the table to form the lower boss. Pres- 
sure by the radial method was then resumed, the 
step in the tool, to which we have already referred, 
forming the upper boss. 

Subsequently, a cast was made from one of the 
nominal 6-ton Heroult electric furnaces in which 
stainless steel is melted, but the ingot was, in fact, 
one of tire steel, and an instructive afternoon con- 
cluded with a very informativé lecture by Dr. Hat- 
field, which .we-have unfortunately not the space 
to reproduce. We. may mention that the substance 
of it was taken from the proofs of a pamphlet which 
Messrs.*Firth will issue a few weeks hence. 





Scientific and Industrial Research. 
No. ITT.* 

Building Research.—-The work of the Building 
Research Board has been hindered by difficulties in 
finding suitable accommodation for an experimental 
station. Ultimately a site was obtained at East 
Acton, and the necessary buildings were erected. 
The station is equipped with small engineering and 
chetaical laboratories, workshops, offices and ground 
space for full size construction. Reports on sand- 
limé and other concrete bricks, on experiments upon 
floors and the stability of thin walls, and on experi- 
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ments upon the transmission of heat and gases through 
wall materials and the condensation of moisture on 
their surfaces have been or are to be issued. Among 
the subjects now being investigated are the pre 
servation of building stenes and the economical use 
of fuel in brick-burning, with special reference to the 
gas firing of kilns. 

Forest Products —A Forest Products Research 
Board was established during the year, and has begun 
work by investigating the artificial seasoning of oak 
and spruce and the movement of moisture in the 
interior of timber both when it is drying and when 
it is absorbing moisture. 

The Physics, Chemistry and Engineering Co-ordinat- 
ing Research Boards._-With a view to instituting the 
closest possible co-ordination of Government research 
work, particularly of that condueted by the fighting 
services, three main co-ordinating boards were 
appointed about a year ago. The boards, the report 
states, have made a promising beginning, but time 
will be required before a complete organisation can 
be built up and become effective. In the course of 
the work done by the boards during the year under 
review very few imstances of overlapping, it is 
reported, were found. From the detailed reports 
regarding the work of the Committees separately, we 
learn that the Physics Board is carrying on researches 
in sound location by arrangement with the Admiralty 
and War Office, and has become responsible for the 
continuation of the Admiralty’s work on leader 
gear in view of its importance to the mercantile 
marine and the discontinuance of the naval authori- 
ties’ experiments on the subject. The same Board 
has also interested itself in the X-ray examination of 
materials, the production in this country of high-class 
insulating materials, and other matters which were 
being studied by more than one other Government 
department or other body. The Engineering Co- 
ordinating Board has arranged with the Aeronautical 
Research Committee for the conduct of fundamental 
researches at selected universities into the fatigue 
of materials, and is having carried out on its behalf 
at the National Physical Laboratory investigations 
on @ variety of subjects, including motor springs, 
bearing metals, soft solders, and the effect of heat 
treatment on nickel steel. The Chemistry Board is 
having experiments conducted at the Royal Naval 
Cordite Factory, at Woolwich and at Oxford Univer- 
sity into the possibility of manufacturing formalde- 
hyde in this country from non-imported materials. 
It has considered the desirability of further Govern- 
ment research on nitrogen fixation, but has decided 
that no action is necessary at present. It has also 
given its attention to securing a supply of helium for 
scientific research and for research into possible 
commercial uses, but has so far been unsuccessful. 
Luminous paint, the development of accumulators 
and dry cells and the acquisition of a supply of radium 
have also engaged the Committee’s attention. 

Radio Research.—The work of the Radio Research 
Board has been handicapped, it is stated, by a lack 
of experienced investigators with sufficiently high 
qualifications to enable them to undertake the type 
of research required by the Board. For this reason 
the work of the Sub-committee dealing with the 
propagation of waves has been mainly confined to 
theoretical considerations. At the National Physical 
Laboratory work is being carried out on behalf of 
the Board on improved methods of measuring high 
frequency currents and resistance, and on the accurate 
measurement of wave lengths. At the Aldershot 
Wireless Station very promising preliminary results 
have been obtained in an investigation into the origin 
and nature of “‘ atmospherics.”” With the co-opera- 
tion of seven universities and four Government 
establishments, simultaneous observations with iden- 
tical direction-finding apparatus are being made on 
the transmissions of certain fixed stafions. The 
observations and errors noted are stated to be ex- 
tremely interesting, and will be published in a report 
to be issued this year. 

Adhesives.—The term of appointment of . the 
Adhesives Research Committee expired on December 
3lst, 1920, but in view of the importance of its work 
it was decided to continue it in existence. Under 
Dr. Schryver, at the Imperial College of Science, 
attention is being concentrated chiefly on adhesives 
derived from animal sources. It is hoped ultimately 
to found a sound technology of glue manufacture, and 
to elucidate the fundamental nature of adhesion, 
Work on the production of adhesives from vegetable 
sources is also being carried out, and already a process 
has been evolved for the production from the-residues 
of castor beans and other oil seeds of an adhesive ot 
good general quality suitable for use in the manu- 
facture of plastic materials and distempers.  __ 

Oxygen Research.—Important advances have been 
made in the means of evacuating vessels for containing 
liquid air. At the Kidbrooke dep6t of the Royal Air 
Force an evacuating plant has been designed and 
erected which can deal with six vessels simultaneously, 
with increased efficiency of evacuation and with a 
reduction in cost from £3 to about 7s. per vessel. 
The Committee has now in hand the ion of a 
work of reference dealing with the production and 
application of oxygen and liquid air, 

Gas Cylinders.—With one dissentient the Gas 
Cylinders Research Committee has expressed the 
view that the use in commerce of light cylinders of 
high carbon steel may be safely recommended. The 





representative on the Committee of the Railway 
Companies disagreed with this view, and holds that 
cylinders of low carbon steel, in accordance with the 
Home Office Specification of 1895, with slight modi. 
fications, should be adhered to. 

Tin and Tungsten.—The Tin and Tungsten Research 
Board, after an existence of three years, has bee, 
dissolved in view of the state of the Cornish industr, 
and the probable failure of obtaining further |oca| 
support. The work begun under this board «), 
dielectric separation has been continued under t}\. 
Department, as it is considered possible that a proce. 
has been evolved for the separation of minerals fro);, 
their ores which may be capable of wide applicativ: 
Some laboratory investigations on flotation are a 
being continued. 

ication.—The report makes reference to | 
now well-known results of Mr. Hyde's experiments .: 
the National Physical Laboratory on the effect . 
adding a very small quantity of free fatty acid 
mineral lubricating oils. At Cambridge, it is add 
Mr. W. B. Hardy is carrying out a general investiy.:. 
tion into the relationship between chemical] constit), 
tion and lubricating properties, and on the influen: 
of the nature of the solid surface. 

Gauging Rivers and Tidal Currents.—-In order | 
forestall the needs of any survey of the water an. 
water-power resources of the United Kingdom or . 
the Empire, a committee has been appointed to colle 
and examine the information available as to t!. 
means of measuring the flow of rivers and tidal ew 
rents. It appears probable that further experimenta 
work will be required on the gauging of streams i: 
which the flow is turbulent or of which the velocity 
is low, 

Assisted Researches.—_-The concluding portion of thi 
report deals with the research work being undertake: 
by independent institutions and private workers wit! 
the assistance of grants from the Department. Th: 
following is a list of the subjects being studied by) 
institutions or other bodies :—-Continued from pr 
vious year: Glass technology, hard porcelain, tech 
nical optics, corrosion of condenser tubes, de-gummin, 
of silk, deterioration of structures in sea wate: 
domestic heating and ventilation, dye problems, ele« 
trical research, flow of steam through nozzles, indus 
trial fatigue, tool steel, and palwo-botany. Begun 
during 1920-21: Tides, corrosion of aluminium ani 
power alcohol. The distribution of grants to privat: 
workers studying various branches of science wa 
effected during the year in accordance with th: 
following table: 

To +. gg For 
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students. 
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Physics .. . 26: Ss SS oe ll 
Mathematicéandastromomy 1 .. .  %. 
Biology .. ise «es «+ 18 . 13 
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Aeronautics 
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SOCIETY OF GLASS TECHNOLOGY. 


THE o ing of the session 1921-22 was held 
in the a  Gelenee Department, the University. 
Sheffield, on Wednesday, October 19th, 1921, the president, 
Dr. M. W. Travers, F.R.S., in the chair. Prior to the 
meeting members had an opportunity of lunching together. 
when the president made some observations on the work 
of the new session. 

The first paper given at the meeting was by Mr. G. V 
Evers on “‘ The Comparative Compositions of Pot Clays 
from the Stourbridge District during the Last Fifty 
Years.” It was found that the clay of the present day 
showed a decrease in the percentage of silica content and 
a corresponding increase in the alumina content. It- 

iness was in no way inferior to that of clay- 
obtainable thirty and fifty years ago. ore the com. 
plaint of glass manufacturers and other users of refractor) 
materials that the refractories of to-day are inferior to 
those of yesterday would hardly be substantiated. In the 
lecturer's opinion the greatest failure in pots of the present 
time was due, not to the inferior quality of the refractor) 
materials, but rather to the higher temperatures used and 
the increased tion, involving increased duty on 
the pot. If the refractory manufacturer was to make 
improvement in the quality of his material he needed 
the active tion of the users of his material, and 
the thes aio plea for systematic information from 
the users of materials, which would enable the 
producers to modify or improve their refractories to suit 
particular requirements. ‘ 

The second paper on the agenda was entitled “ The 

Time- esia (Dolomite Lime) Glasses 
and their Commercial ‘Application,” by Violet Dimbleby. 
8. English, F. W. Hodkin, and Professor W. E. 8. Turner. 
Professor Turner, who read the paper, said that the intro- 
duetion of small amounts of magnesia with lime 
resulted in the juction of a more fluid glass which wa 
much more easily melted than the ing Magnesia 
or lime glasses, The lowering of the annealing temperature. 
due to the use of both the ingredients, and the reduction 
as compared with the lime contairling glass of the thermal 
expansion, rendered annealing easier and would reduce the 
amount of fuel required for the lehrs. The jon of 
such glasses on @ supply of a suitable form of 
magnesia or ‘ itic limestone. Up to the present no 
source of such material in which the iron content wa- 
sufficiently low to permit the manufacture of colourless 
glass from it was known,-and an was made for any 
possible information as to a likely source for obtaining 
such material with an iron content of something like 0.1 per 
cent. 
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A Seven-Day Journal. 


Railway Rates and Industry. 


An important concossion has been made by the 
railways a8 the outcome of an inquiry before the 
Rates Advisory Committee on Tuesday last and at a 
previous sitting in connection with the transport 
rates on coal and other raw materials used by the iron 
and steel trades. The case for exceptional treatment 
is a strong One owing to the high percentage that 
railway charges bear to the cost of making and market- 
ing pig iron. It was pointed out that to meet foreign 
competition pig iron must be sold at between £4 and 
£5 per ton, and even in some of the most favourably 
situated districts foe short hauls of raw material and 
fuel, railway charges on inward traffic work out at 
about 288. per ton. In districts like South Stafford- 
shire, where the distance from which the raw material 
has to be transported to the blast-furnaces is con- 
siderable, railway charges amount to 40s. per ton. 
From these figures it is evident that the question of 
railway chacges has a vital interest to the pig iron 
industry, and that there is an outstanding case for 
exceptional treatment. Certainly in no otber industry 
are producers so seriously affected by transport 
charges. It should further be pointed out that the 
question of the retention of the blast-furnace trade is 
of supreme importance to the whole of the com- 
mercial and industrial interests of the country, and 
that if British railways are deprived for any con- 
siderable period of the blast-furnace traffic, which 
it is acknowledged is the cheapest traffic to handle, 
it is inevitable that the charges on other classes of 
t-affic cannot be so soon reduced as otherwise they 
might be. 


Nile Irrigation Plans. 


A RUMOUR is prevalent, but has not been confirmed, 
that Abyssinian envoys have arrived in Egypt to 
make arrangements by which lake Tansa will be made 
available for irrigation works. It is known that the 
British Government has for some years past been 
desirous of obtaining from the Abyssinian Government 
authority to construct irrigation works at lake Tansa, 
the source of the Blue Nile, with the cbject of per- 
fecting the irrigation of the lower Nile. On more 
than one occasion in past years this project has been 
the subject of discussion between representatives 
of the two Governments, but it has not been found 
possible to reach an agreement on the various points 
involved. 


Indian Iron and Steel Works. 


THe formation by the Cammell Laird interests, 
in conjunction with Bird’s, of Calcutta, of a strong 
iron and steel company marks the beginnings of an 
undertaking which aims at a yearly output from 
works in India of from 600,000 to 700,000 tons of 
pig iron and of 450,000 tons of finished steel, and as 
a first step it is proposed to erect a unit capable of 
half this production. The site of the works will be 
where iron ore of good quality and excellent coking 
coal occur close together in large quantities in Bihar 
and Orissa, and it is predicted that the works should 
be able to produce steel at a lower price than any 
other works in the world. The iron ore, it is stated, 
lies in the heart of deposits which have recently been 
stated on the authority of a geological survey of 
India to be hematites usually appearing to contain 
about 64 per cent. of iron, while samples from the 
better parts contain about as much as 68 or 69 per 
cent. iron. The phosphorus ranges from .03 to .08 
per cent., or in some cases to as high as .15 per cent., 
and the sulphur content is usually below .03 
cent. Enough is known, it is said, to justify the belief 
that the quantities available will run into hundreds, 
possibly thousands, of millions of tons. The Corpora- 
tion is taking options on the raw materials areas, 
and the works will therefore be assured of ample 
supplies. of excellent quality at the lowest possible 
The board of directors will be domiciled in 
India, but a strong advisory committee has been 
formed in London, and includes such well-known 
names in British industry as Mr. W. L. Hichens, Mr. 
Max Muspratt, and Lord Inchcape. 


cost. 


Electric Railway Extensions. 


Tne. London Underground railways are desirous of 
carrying out the improvements and extensions which 
they have had under contemplation for some years 
past, and have put forward an application involving 
the raising of £6,000,000 of capital. Detailed plans 
have been prepared for the reconstruction of the City 
and South London Railway, the connecting of that 
railway with the Highgate and Hampstead Tube 
between Euston and Camden Town, the linking up 
of the Central London Railway with Richmond, and 
the extension of the Hampstead Railway from Golders 
Green to Edgware. It is estimated that the works 


| engineering work in this home county. 
| the 


period. The gid of the Government is being sought 
for the reason that the railway company is not in a 
financial position to provide the necessary capital 


which, it is believed, would be justified by the urgent 
need of carrying out the scheme outlined, altogether 
apart from the fact that it would provide employment 
for a very large number of men, not only in connee- 
tion with the main operations themselves, but in 
subsidiary industries as well 


New Road Schemes. 


FAVOUBABLE consideration was given by the 
London County Council at its meeting on Tuesday 
to proposals for road construction put forward by 
Sir Henry Maybury on behalf of the Ministry of 
Transport. The scheme, which is put forward at this 
juncture partly with the object of providing employ- 
ment for some thousands of men, includes the exten- 
sion of a road connecting Erith and Dartford, the 
enlargement of the London-Folkestone road, the 
widening of the Dover-Farningham road, the improve- 
ment of the London-Dover road, of the old Roman 
road known as Watling-street, and a continuation of 
the Eastern avenue across country from Romford 
to Southend. The fact that so many of these road 
schemes are in the county of Kent is a reminder of 
Sir Henry Maybury’s former official association with 
The cost of 
works outlined is estimated at £2,025,000, of 
which it is considered half would be paid in wages, 
and it is proposed that the London County Council 
should contribute one quarter of the cost. If the 
works are approved, they would be carried out by 
the Ministry of Transport, and preference given in 
engaging men to the London unemployed. It 
thought that in the exceptional circumstances now 
prevailing, although local authorities have their own 
unemployment problems to solve, there would be no 
objection to the policy proposed. This is not, of | 
course, the only scheme which has been put forward 
during the past week to alleviate unemployment. 
The Ministry of Agriculture and Fisheries proposes 
to carry out some important land drainage works, 
and the London County Council intends to proceed 
without delay with sewer construction in the Hammer- 
smith, Charlton and Wandle Valley areas. These 
works will involve an outlay of nearly two millions, 
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| capacity of 58,000 cubic metres, and will be equipped | 





would provide employment for 20,000 men for a long 


a large percentage of which would be paid as wages. 


without a Government guarantee in respect of interest, 


Broken Hill zine concentrates to Great Britain, and, 
| if required, to maintain supplies to meet the require- 
|} ments of home smelters. The interest of this an- 
nouncement lies in the fact that British spelter works 
have been closed down for a considerable period 
partly at least for the reason that it has not been 
possible to obtain supplies of the raw material which, 
as this week’s announcement indicates, has been 
under the control of the Board of Trade. It is hoped, 
as a result of the action now taken, that the large 
works in the Swansea district will be able to resume 
operations almost immediately, although it must be 
admitted that the market prices of spelter remain 
too low to give any real prospect of profitable working. 
The British Metal Corporation of London has been 
appointed agent of the Board of Trade in this matter, 
and will deal with applications both for immediate 
requirements and future deliveries. 


Aero-engine Design. 


REFERENCE has been made in previous comment> 
on this page to the greater encouragement offered 
to aviation in France as co with this country. 
The latest evidence of this is the offer of a prize of 
1,000,000f. by the Committee for Aeronautical Propa 
ganda for an improvement in the aero-engine. It is 
good news that the competition will not be confined 
to French aeronautical engineers, but will be open 
to engineers of all countries, the only condition being 
that if the prize should be won by a foreign designer 
he must manufacture the engine in France. The 
reason for promoting the competition at the present 
time is that there is an insistent demand for a more 
powerful engine unit designed for low fuel consump- 
tion. Ample time is allowed for experimental work, 
as the tests will not begin until June next. 


The Deutschland Explosion. 


A veRpicT ot “ Accidental death’ was recorded 
as the result of the inquest on the five victims of the 
explosion on the ex-German submarine Deutschland 
at Birkenhead last month. The cause of the explosion 
was assigned to the ignition of a mixtwe of oxygen 
and hydrogen gases which were released from a 
cylinder on the submarine. Comment was made by 
the jury and the Coroner on the want of care by 
Admiralty officials in examining the cylinders before 
delivering the vessel to the shipbreakers. The 
Coroner referred to the fact that apparently no 





New Italian Airship. 


Ir has been decided by the Italian authorities to 
build a new semi-rigid airship, which, in its general 
features, will show an improvement on the Roma, 
which, it will be recalled, was recently sold to the 
United States. It is reported that the new ship, 
which has been named the Napoli, will be the largest 
semi-rigid airship in the world. It will have a} 


with twelve Spa 200 horse-power engines disposed 
tandem fashion. With only four of these engines in 
operation it is estimated that a speed of 45 miles per 
hour can be attained. The design makes provision 
for repairs to engines and for the changing of the 
propellers to be carried out while the ship is in the 
air. Accommodation to be provided for 100 
passengers. 





is 


New Capital Ship Contracts. 


PERSISTENT rumours which found currency at the 
beginning of the week suggested that contracts had 
been placed for three of the new battle-cruisers with 
Clyde yards—John Brown's, Fairfield’s and Beard- 
more’s being named in this connection—and one 
with Swan, Hunter and Wigham Richardson's. Some 
surprise, as well as disappointment, was caused by 
the circulation of these rumours, but the e ion 
was freely given that the Clyde firms n had_put 
in lower prices than other firms which had belibeoked 
to tender for the new capital ships. It now appears 
from an official statement that contracts for only 
three ships have been let ; one for hull and machinery 


to John Brown's, a similar contract to the Fairfield |. 


Company, and one for a hull to Swan Hunter. It 
is understood that the order for the fourth vessel 
remains over for further consideration, Several 
firms have been awarded contracts for armament 
and machinery, including Cammell Laird’s, Vickers’, 
Armstrong Whitworth and the Parsons Company. 
It is also stated that a sub-contract for boilers has 
been let to the Palmer Company. 





Release of Zinc Concentrates. 


|independent University 


submarine had ever been known to carry hydrogen, 
but expressed surprise that Admiralty officials should 
have been content to accept the assurance ot the 
German officers who surrendered the subma:ine that 
there were no explosives, infernal machines or boob) 
traps on board. The presence of hydrogen is in some 
quarters held to be accounted fo. by the fact that 
the Deutschland was built to make voyages to 
America. 


No University for Reading. 


THE attempt to obtain for the University College, 
Reading, a charter conferring University rank has 


failed. The College, which dates from the year 1892, 
has an endowment fund of £250,000, which was 


raised with the object of making the College an 
with faculties of letters, 
science and agriculture, and there was not only no 
opposition ‘to the petition, but strong support for it 
in Reading and neighbouring districts. The attitude 
of the Privy Council is that while the quality and 
merit of Reading College is approved, a charter 
should be withheld until a larger number of students 
intending to take the University degree have been 
obtained, and the annual income raised to £80,000. 
When these conditions have been met the Priv) 
Council will give the question of a charter further 
consideration. The Council of the College will en- 
deavour to comply with the requirements outlined 
in the letter communicating the decision of the Priv) 
Council. 


Sale of Obsolete Warships. 


Tue present high rate of unemployment has led 
the Admiralty to give consideration to the disposal 
in the immediate future of more surplus warships. 
These are offered for disposal at moderate prices to 
breaking-up firms which can give an undertaking to 
begin work upon the ship as soon as the sale 
has been completed. In the case of purchasers of 
good. commercial standing srraagements will be 
made for payment of the purchese price by instal- 
ment. Preference will be given to buyers who will 


| undertake to employ on the work of ship-breaking « 


AN announcement which has been expected for | 
some weeks past has now been made by the Board of | 
Trade. It relates to instructions which have been | 
given to its agents in Anstralia to ship a supply of 





substantial proportion of men of the Royel Fleet 
Reserve: Those who desire to obtain detailed in- 
formation on the subject should epply to the Director 
of Navy Contrects. 


The Commercial Motor Exhibition. 


No II.* 


A Fact which the Exhibition brought to light was 
that two firms which have hitherto been engaged 
solely upon the construction of mechanically pro- 
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and owing to the provision of an automatic switch, 
cannot overtip the body. _Two slow-speed motors 


drive the rear road wheels independently by means 


of a toothed pinion and an internally toothed steel 
ring attached to each road wheel. 
| shocks the motors are suspended on springs, and all 
| vibration arising from rough roads, &c., must pass 
through two spring systems in series. 


To obviate road | 


This type of 
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proof, and if it is necessary to stop the vehicle sud. 
denly in the case of emergency, the current cay A 
eut off and the brakes applied simultaneously by ono 
movement. The removal of a cover plate on the fro) 
of the cab enables all the circuits to be tested w 
disconnecting any wires. 
fitted. 


Several petrol-electriec vehicles were exhibited 
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A thief-proof switch 
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FIGS. 14 AND 15- NEWTONS ELECTRIC LORRY WITH TIPPING BODY 


pelled vehicles have ot late embarked upon the manu- 
facture of electric vehicles. The firms are Guy 
Motors, Limited, and Clayton Wagens, Limited, but 
unfortunately we are not at the moment in a position 
to illustrate and describe the new vehicles. These 


two additions te the concerns engaged in this kind 


suspension is also said to prevent undue shocks being 
transmitted to the driving mechanism whilst the 
vehicle is starting and stopping. All parts of the 
motors can easily be inspected. Obviously with the 
form of transmission described all differential gears, 
chains, bevel gears, cardan shafts and countershafts 














FIG. 16—TILLING-STEVENS 


of business indicate that the possibilities of electric 
battery traction are becoming more generally recog- 
nised, and in all probability the time is not far distant 
when most of the existing builders of mechanically 
propelled vans and lorries will have an electrical 
department. 

Newton Brothers (Derby), Limited, were exhibiting 


PETROL-ELECTRIC CHASSIS 


are eliminated, and the mechanical design is so 
simple that if it should be necessary to dismantle 
the vehicle entirely and re-assemble it again, no 
operation, the makers state, is more difficult than 
that of merely removing and replacing a road wheel. 
The body is composed entirely of steel, and is only 
4ft. 6in. above the road level, ard in most cases only 


Tilling - Stevens Motors, Limited, of Maidsto: 

Vehicles equipped with this form of transmission ar: 
made by the company for various kinds of service. 
and on account of the absence of a direct mechanica! 
connection between the engine and back axle and thx 
absence of a gear-box and clutch, exceptionall, 
smooth running is secured. The 4-ton petrol-electr i 
chassis shown in Fig. 16 was one of the firm’s exhibits 
A four-cylinder engine is coupled to a dynamo which 
is connected by means of cables to an electric motor 
coupled to the rear road wheels through a cardan 
shaft and differential. Chassis of this type weigh 
3 tons 15 ewt., and when used for lorry work the, 
will carry a load of 4 tons, or if used for passenger 
service, the body of the vehicle can be designed fo 
from thirty to fifty-seven seats. The principal dimen 
sions are as follow :—Wheel-base, l4ft. 6in. ; track, 
5fit. 8in. ; overall length, 24ft. 6in. ; body space, 13ft 
The petrol electric system has now been applied b) 
Tilling-Stevens, Limited, to the char-A-banc, ani! 
Fig. 17 shows a vehicle of this type which was at th: 
exhibition. In the design of this char-d-banc ever) 
endeavour has been made to provide comfort. Accom 
modation is provided for twenty passengers, who 
occupy separate and slightly staggered seats. A 
large boot is built in the back of the body to accom 
modate passengers’ luggage. The 2-ton chassis is 
one of the builders’ latest types, and is equipped with 
a 25-30 horse-power four-cylinder engine, the bore 
of the cylinders being 105mm. and the stroke 
120mm. The principal dimensions of the chassis 
are :—Wheel-base, 12ft.; track, 4ft. Qin. ; overall 
length, 18ft. 10in.; loading space, 1l0ft. 6in.; and 
weight, 2 tons 11 cwt. The body was designed and 
built by Thomas Tilling, Limited. The petrol 








FIGS. 17 AND 18—TILLING-STEVENS 


an electric lorry with a tipping body, as shown in 14 

and 15. The vehicle is well suited for the collection 

of refuse, and the body is designed for a load of 24 

An electric motor operates the tipping gear, 
* No. I. appeared October 21st. 


tons. 
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3ft. and a few odd inches above the pavement. The 
cab has a front entrance and several of these vehicles 
can consequently be garaged with their hubs together, 
so as to save space. The control gear is arranged so | 
that parts can readily be renewed. It is also fool- 
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PETROL-ELECTRIC CHAR-A-BANCS AND OMNIBUS 


electric double-deck omnibus was another of the 
firm’s exhibits. This is one of the latest petrol- 
electric omnibuses,as run by Thomas Tilling, Limited, 
in London. The body is mounted on a standard 
petrol-electric chassis, which is equipped with a four- 
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cylinder engine, with 3}in. bore and 5} in. stroke. 
The vehicle is capable of accommodating forty-eight 
passengers, there being twenty-two seats on the lower 
deck and twenty-six on the upper. On the latest 
vehicles of this type the staircase is made extra wide 
so as to increase the speed at which passengers can 
enter and leave the vehicle. Special attention has 
been paid to the interior ventilation. 

An accumulator which appears to be giving very 
good results in connection with the operation of 
battery road vehicles was exhibited on the stand ot 
Richard Garrett, Limited. This accumulator, which 
is shown in Fig. 19, and which is manufactured at 
Fuller’s United Electric Works, Limited, of Chadwell 
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FIG. 19-FULLER TRACTION CELL 


Heath, Essex, has fairly thin plates, which are spaced 
apart by thin separators. In the design of these 
cells a sludge space of 3}in. has been adopted as 
standard, as this gives plenty of space at the bottom 
of the container to prevent the plates being short- 
circuited by the accumulation of sludge. Since it 
has been found that splashing usually occurs in the 
centre of the cell, the lugs are brought through the 
lid as near as possible to the edge of the box. Cells 
of this type, which are made with capacities ranging 
from 87 to 400 ampére-hours, have, it seems, been 
employed for working electric vehicles with marked 
success, and we understand they are guaranteed for 
a period of two years. - 

On the gallery there were, as usual, many_small 


THE ENGINEER 


firm was also showing illuminated signs for use on 
commercial vehicles. 
Several exhibitors were showing new coil ignition 
sets. One of the most ingenious of these sets was 
exhibited by the Automotive Products Company, of 
3, Berners-street, W. 1, and Fig. 20 shows the coil and 
distributor, Another view of the apparatus, showing, 
in addition to the coil and switch, various details, 
such as the condenser and contact breaker, is given 
in Fig. 21. The set is designed to give two distinct 
kinds of sparks in each cylinder, a single spark fo. 
normal running, or a series of high-frequency sparks, 
and by simply turning a switch the coil can be made 
to produce either kind of spark at will. When the 
small switch knob shown in the illustrations is turned 
to the starting position the coil gives a rapid suc- 
cession of powerful sparks, which occur at the points 
of the plug at the rate of over 60,000 per minute, and 
these sparks are, of course, supplied to the various 
cylinders by means of the distributor. The high- 
frequency system is useful in the case of emergency. 
On a cold day, for example, when, as everyone knows, 
engine starting is often difficult, the high-frequency 
spark system will, it is said, greatly facilitate starting. 
Heavily fouled plugs cannot, it is said, interfere 
with the working of the engine when the high- 
frequency system is brought into use, as the points 
of the plugs are swept clean of all oil and other 
accumulations by the rush of the sparks from one 
point of the plugs to the other. Single or multiple 
sparks can be obtained at any moment simply by 
turning the small switch knob, which is marked 
‘Start’ and “Run.” The use of this duplex 
ignition system is claimed to enable the engine to 
run at low speeds and algo to give the maximum 
acceleration. Other advantages claimed for the 
system are that it reduces gear changing, the lag of 
the spark is eliminated without the use of a governor, 
weak mixtures are easily ignited, the consumption 
of petrol is reduced, hills can be mounted without 
labouring the engine, and as the current consumption 
of the set is low, sparks can be obtained even when the 
batteries are practically exhausted. In order to 
ensure, however, that the set will work under all 
conditions, a dry battery is carried in addition to the 
lighting accumulator, and either battery can be 
brought into use by means of the battery switch to 
be seen in Fig. 21. In the design of this ignition set 
a great deal of ingenuity has been exercised, but we 
cannot at present spare the space to go very deeply 
into details. The high-frequency sparks are, of course, 
produced by a vibrator, and one of the important 
features of the apparatus is the provision of means 
which enable the direction of the current through 
the vibrator to be reversed so as to prevent the de- 
formation of the contact points. Another notable 
feature is the provision of means whereby the pri- 
mary circuit may be closed through either the vibrator 
or the contact maker and interrupter, whilst at the 
same time avoiding the closure of the primary circuit 
through both. Very careful attention has been paid 
to the design of the condenser. Layers of conducting 
material and dielectric material are wound together 
in the form of a cylinder and placed inside a casing 
which can be compressed. The condenser is subjected 
to a pressure in opposite directions, whilst it is 
restrained from expanding in a direction at right 
angles to the direction of the pressure, with the result 
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retracted contact the other terminal. Both contacts 
move along a common straight line, and the breaker 
is actuated by a rotating cam. When the engine is 
running in the correct direction the device gives an 
instantaneous break, but ceases to make and break 
the circuit when the cam shaft moves in the reverse 
direction. 

Another firm which was showing an excellent 
collection of ignition devices was the British Thomson- 


Houston Company, of 77, Upper Thames-street. In 
addition to impulse starters and magnetos of 
various types, some of the firm’s “ Tungar ” rec- 


tifiers for charging accumulators from alternating- 
current circuits were shown. Of the various kinds of 
rectifiers that have been introduced the Tungar 
rectifier is probably the most simple. Its main parts 
are @ bulb which rectifies the current, a transformer 
and a reactance. The bulb operates in the same 
way as the thermionic valve used in wireless tele- 
graphy, and allows the current to flow in only one 
direction, and the cells cannot discharge back through 
the rectifier. The transformer and reactance are used 
for adjusting the current and voltage according to 
requirements. The ease with which these rectifiers 
can be put into operation is a marked advantage, and 
there is little doubt that when they are better known 
they will be widely used in motor garages and other 
places. 

A special wagon which has been devised for deliver - 
ing, and weighing on delivery, coal in 1-ton lots was 
exhibited by W. and G. Du Cros, Limited, of 177, The 
Vale, Acton, London, W. 3, and is illustrated by 
Fig. 22. The vehicle is intended primarily for suchl 
services as the delivery of coal in pit villages, and 
is, therefore, arranged with a specially short whee! 
base, so that it can mancuvre in cramped quarters 
It will convey two consignments of 1 ton each. 
The chassis is of the maker’s standard type for 
carrying 2 tons, with the exeeption that the wheel 
base has been shortened to 9ft., and is equipped with 
a 22.4 horse-power (R.A.C, rating) engine having 
four cylinders 3jin. by 5jin. The engine is capable of 
developing 25 horse-power when running at 1000 
revolutions per minute, and drives on to the back 
axle, through a worm gear, with a ratio of 64 to !. 
The body, as will be seen from the illustration, takes 
the form of two steel hoppers, each of which will 
hold a ton of coal. These hoppers have doors at 
either end and can be tipped transversely on either 
side about pivots arranged on an upward extension 
of the main framing. A hydraulic ram is used to 
effect the tipping and is supported on a little carriage 
which can be moved along the frame from one hopper 
to the other. This ram is also used for weighing the 
load, by means of a pressure gauge, and consequently 
cannot be kept tight by means of a cup leather, as 
the friction would quite prevent accurate weighing. 
Piston rings are therefore used to check the leakage of 
the oil used in the ram, and any oil which may escape 
drains straight back to the pump chamber. The ram 
itself is hollow and works outside a fixed plunger, 
while it is in turn surrounded by the body of the 
casting. In this way both the inner and outer sur- 
faces of the ram are taken advantage of for guiding 
purposes, and the makers tell us that even if all the 
load in a hopper is crowded up to one end it will not 
put sufficient racking stress on the ram to make it 
bind. A simple hand pump is used in conjunction 
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FIG. 20--AUTOMOTIVE COIL IGNITION SET 


exhibits of a distinctly useful character, such- as 
lighting and ignition sets. The standard omnibus 
lighting sets as used by the London General Omnibus 
Company were shown on the stand of @ A. Vander- 
vell and Co. There were also specimens of the 
“ C.A.V.” Willard storage cells with threaded rubber 
‘nsu ation between the plates. In order to avoid the 
‘ransmission of shocks and vibration to the plates of 
sccumulators, the company has introduced a spring 
suspension system for the container, and it is claimed 
that on commercial vehicles fitted with solid tires 
the arrangement will undoubtedly eliminate many of 
the battery troubles that have hitherto been ex- 
pertenced. In addition to sparking plugs, &c., the 


that the complete condenser is made to assume a 
rectangular form. The condenser is then immersed 
in a dielectric impregnating liquid such as wax or 
olive oil, which is heated to maintain it in a fluid 
state, and an electric current is passed through the 
condenser. Any moisture contained in the condenser 
is therefore driven out in the form of steam, and the 
moisture is replaced by the liquid dielectric. The 
contact-breaker for opening and closing the circuit 
when the coil is working on the single spark system 
is also constructed on special lines, and ensures that 


the circuit is only closed momentarily and works | 


with certainty at all speeds. A spring-pressed contact 
forms one terminal of the circuit, and a spring- 


IGNITION SET WITH CONDENSER, ETC., REMOVED 


with the ram. The process of weighing is quite simple, 
as it is only necessary to take the weight of the hopper 
on the ram and read off the weight directly from the 
pressure gauge—the gauge is divided to allow for the 
tare of the hopper. When it is desired to tip the load 


| a pair of catches on the side opposite to that on which 


the tipping is to take place is released and the ram is 
pumped up. The hopper then pivots about the other 
pair of catches and the ram follows up the movement 
by rotating on trunnions in its carriage. 

Among the minor novelties at the Show there was 
the M.T. petrol governor exhibited by Gallwey, Paul 
and Barker, of 40-41, Great Marlborough-street, 
London, W. 1, the object of which is to maintain an 
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even quality for the combustible mixture delivered to 
petrol engines and also to ensure the complete 
vaporisation of the fuel. The device takes the form 
of a chamber or enlargement in the pipe leading from 
the carburetter to the engine. This chamber has a 
jacket which connected with a branch on the 
exhaust pipe and is thus kept warm. The mixture of 
air and petrol is given a whirling motion as it passes 
through the chamber, with the result that anv 
unvaporised petrol is thrown out against the heated 
walls and is quickly vaporised. It is claimed that this 
sudden vaporisation creates a back pressure in the 
inlet pipe which checks the flow of air over the 
carburetter jet, weakens the mixture, and automatiec- 


Is 


ally corrects it to suit the requirements of the engine. | 


Some bushings in which graphite is used very 
ingeniously to provide lubrication were shown by the 
Automotive Products Company, of 3, Berners-street, 
London. These bushes are made from sheet bronze, 
in which small rectangular indentations are made by 
# rolling process. The indentations are then filled in 
with a graphite compound under considerable pres- 


sure. The plate is then subjected to another rolling, 


FIG. 22—TWO-TON 


which expands the metal between the indentations 
80 that the holes become of a dovetail shape and thus 
grip the graphite securely. Finally, the sheet is 
rolled up into cylindrical form, and in the process any 
graphite which is squeezed out of the indentations is 
spread out over the whole surface. These bushes are 
made with a high degree of accuracy and are specially 
suitable for such purposes as spring shackles and other 
services in which oil lubrication is likely to be neglected. 
At the same time they can be made so small that they 
may be used for the fine parts of cinematograph 
machines ; the makers say, in fact, that they can make 
bushes by this process as thin as 0.0Olin. 


Industrial Hygiene. 


Sin Tuomas Otiver, M.D., D.Sc., delivered a lecture 
at the Royal Institute of Public Health on Wednesday, 
October 19th, on ‘* Problems of Industrial Hygiene in 
relation to Public Health."’ This lecture was the first of a 
series inaugurated by the Institute on Problems of Public 
Health in relation to Hygiene, in the course of which 
eminent men in this sphere of activity will deal with 
specific problems. Lord Askwith presided on this occasion 
and there was a fairly large mixed audience. 

The Chairman opened the proceedings with a few general 
remarks on the question of industrial hygiene, and empha- 
sised the importance of the subject. He made a brief 
reference to the probable resistance of employers and 
employed to such improvements as might be suggested 
in this connection, but he believed that the leaders of 
industry who had thought over these matters, both on the 
employers’ and the employees’ side, were prepared to 
welcome the proposals that were made. It was not to be 
expected, however, that new ideas or methods were likely 
to be adopted on the spot. 

In his lecture, Sir Thomas said that it was in Great 
Britain that questions of public health first received 
serious attention, but industrial hygiene was still in its 
infancy ; it was not yet organised, nor had it been given 
a place in the curriculum of the medical student. The 
well-being of the people could only be secured by attention 
to the laws of health. Periodical medical examination, 
whereby minor ailments might be recognised and treated, 
and the testing of men’s physical fitness for work after a 
few months or years of factory service, would, by the 
elimination of the unfit, tend to maintain industrial 
efficiency. The present circumstances of industry, coupled 
with the surplus of women, made the question of the 
future of unmarried women of the working classes one 
for serious consideration, and all that could be said at 
present was that the field of labour for women would 
have to be generally extended. The neglect of vocational 
fitness had resulted in much industrial inefficiency and 


an unnecessarily large turnover of labour. It would be 
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well if, by the institution of physical examinations, that 
large turnover could be diminished. No serious attempt 
had been made in this country to ascertain the physical 
fitness for work of youths leaving school; an elaborate 
system was in vogue in Germany, but its drawback was 
that it deprived the boy to some extent of the right of 
choice. That system did not appeal to the British mind, 
but the establishment of advisory boards in connection 
with the education authorities, and the application of 
tests as to physical fitness, would probably reduce the 
‘numbers of men and women now engaged in occupations 
for which they were not fitted. 

Dealing with factory accidents, the lecturer instanced 
a practice introduced in America of giving bonuses for 
silty. Experiments were carried out in a large ironworks 
| and in rolling mills, and the results of an investigation 
extending over the period 1912-1917 were published in 
the Monthly Review, November, 1919. A basing rate of 
accidents had been agreed upon, and if the number of 
accidents occurring equalled that rate the foreman received 
|} an addition to his wages. If it fell below that rate he 
received a larger sum, and if it exceeded it, he had no 
| addition to his pay at all. Data of the frequency and 
| Severity of accidents in non-bonus and bonus plants were 
given, and the results showed that where the bonus safety 
system was in operation there was a considerable reduction 
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in the number of accidents. 
had been carelessly given work without careful discrimina- 
tion as to their fitness for it, the foremen began to exercise 
greater discrimination, they saw that the men were pro- 
perly trained for difficult work, and that after illness they 
were properly restored to health. 

The question of recreation and sport was also briefly 
dealt with, and instances were given which tended to show 
that in men’s recreations and hobbies was reflected their 
industrial capability and output. In conclusion, the 
lecturer pleaded for the more favourable consideration for 
those who aspired to higher education. One of the mis- 
fortunes of the time was that the working classes were left 
too much within themselves, with the result that they had 
no intimate knowledge of industrial and social problems 
other than that obtained from their own point of view. 


THE METALLURGICAL CHEMIST. 


For an address to the Sheffield Association of Metallur- 
gists and Metallurgical Chemists, which was delivered 
in the Mappin Hall in Sheffield University on Monday 
last, Sir Robert Hadfield had prepared what amounts 
to a veritable volume which is interspersed with some 
excellent illustrations. 
who know him will join in wishing him a speedy return 
to complete health. 

The full title of the address was “ The 
and Position of the Metallurgical Chemist, also Refer- 
ences to Sheffield and its Place in Metallurgy,” a de- 
scription which is sufficiently comprehensive in itself. 
It is not wonderful, therefore, that the book, which con- 
tains it runs to some one hundred pages. Like everything 
which Sir Robert undertakes, the work is well 
thoroughly done. The subject, or subjects we had rather 
said, which he has chosen are reviewed from every con- 
ceivable point of view, and so anxious is he not to miss 
any point which bears on them that he treats not only of 
Sheffield’s part in the question, but of Great Britain's 
contribution as a whole. 

Our native land, according to the tale which he unfolds, 
has no reason to reproach itself for the part which it has 
taken in developing the science of metallurgical chemistry, 
but rather can it congratulate itself on having been fore- 
most in many branches of the science. The address, 
which, by the way, can be obtained from, amongst others, 
Charles Griffin and Co., Limited, Exeter-street, London, 
and from Mr. W. H. Steed, 50, Church-street, Sheffield, 
is replete with evidence that Great Britain is in no wise 
behind other nations in the work which it has done in 
connection with the furtherment of the study of metals, 
and that as concerns iron and steel, especially, Sheffield 
itself has always taken a leading part. Sir Robert, in 
fact, is very far from being pessimistic either as regards 
what British chemists have done in the past or as to what 
they will accomplish in future. No nationality can, he 
says. outvie us in the number of distinguished chemists 


Whereas previously workmen | 


Unfortunately, ill-health prevented | 
| Sir Robert from delivering his address in person, and all 


» Work | 
| appropriate. ; 
| pipe, and was there not something really fitting in the selectio: 


| was a concourse of good fellows. Sir 
the health of the Institution in his own manner and wit! 
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which it has produced. Certainly, he remarks, Germany 
cannot, and he sturdily asserts that he has personally 
never felt alarmed about competition, whether mental or 
physical, from that country. It is true, he remarks. 
that the German's industry and application cover 4 
multitude of his other sins, but declares that he sees no 
reason to think that he is a superior man. 

The address deals with a great variety of subjects 
widely set apart as wireless telegraphy and shrapnel 
helmets; the falls of Niagara and the Zambesi aj 
American railways; engineers’ clubs and cinemat, 
graphy ; besides treating at length the question of ferrous 
alloys. Some of the subject matter has seen light befo 
but much of it is new, and all of it is interesting 
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AN INSTITUTION OF CHEMICAL ENGINEERS. 


A MEETING is to be held on Wednesday, Novembe: 
9th, at the Engineers’ Club, London, to discuss the b 
method of forming an Institution of Chemical Engine 
Sir Arthur Duckham, K.C.B., will preside, and will 
supported by niany other representatives of vari. 
branches of industrial activity allied with the profess: 
of chemical engineering. It is felt by those who 
moving in this matter that the formation of such a )) 
fessional body is an urgent necessity if the manufacturi) 
prestige of the country is to be maintained, and its ind. 
trial efficiency imcreased. A corresponding Ameri: 
organisation has been in existence for over fifteen yeu 
and it has expressed a willingness to co-operate with t| 
British Institution, if and when formed, and is qui 
willing to give the British Institution the benefit of i:< 
own experiences in attaining maximum efficiency. | 
has been #' that in the first instance a provision 
institution should be formed, that membership of th- 
provisional institution should be open at once to u 
chemical engineers, or those interested in chemical eny 
neering, and that this provisional institution shou! 
proceed to form the final institution by charter or othe: 
wise. The meeting of November 9th will be preceded b 
an informal dinner, and those interested are requested t. 
communicate with Professor J. W. Hinchley, at th 
Imperial College of Science, South Kensington 


Correction.—In the description of the Blackburn power 
station published in our last issue the = — ang he the 
Hart air ifier was wrongly given. e ers’ aro Messr 
Parmiter, aN and Sugden, TEechester. 

Tue Berrisu Evsormican axnp Attsep Manuracrurer- 
\ssoctaTion.—The annual dinner of the British Electrical! anc 
Allied Manufacturers’ Association was held at the Savoy Hote! 
on Thursday evening of last week, when the president of the 
Association, Lord Ampthill, occupied the chair. In proposir 
the toast, “The Industry,” Mr. G. Balfour said that befor: 
the war they were faced with foreign competition and th: 
establishment of agencies and works throughout the country 
to depress prices by design. Those tactics were about to be 
renewed, but he was sure that this country would overcome all! 
the difficulties if it were given a reasonable chance. Though 
it was a fact that whilst wages remained at a high level, it was 
impossible to support the industries of the country, he appealed 
to employers not to reduce them to a beggarly level, but on!) 
to a standard which would enable them to find more work for 
the people. Mr. Ll. B. Atkinson, in responding to the toast 
said that although there was a general cry for the Government 


| to do something to alleviate the existing industrial difficulties, 


the industries had to right themselves and the Government 
could really do very little. A pl«in fact was thet the Germans 
were working harder than the British or the Belgians, and 
it was essential that the Briti h wo kman should understand 
that his output per hour must increase. In coupling the name 
of Brigadier-General Sir Henry Thornton with the toast “* Our 
Guests,” the President referred to Sir Henry's war service in 
connection with the Great Eastern Railway Company. Re 
plying to the toast, General Thornton remarked that so far as th: 
railway world was concerned, they would have no fault to find 
with the present scale of wages and working hours, provided 
they received service corresponding to the rates paid. What 
they needed was production. He thought the time had arrived 
when labour, industry and transport could pull together 
Responsible labour leaders, he thought, were convinced that 
roduction must be increased and that the wages paid mut 
be commensurate with the amount of production. fore th: 
wheels of industry could be made to revolve, rates and fare~ 
had to come down. 

Tue Ixetrrvrion or Avromonite Enorneers.—There is a: 
air about the dinners of the Institution of Automobile Engineer- 
which you do not meet with at all Institution dinners. It is 
we suspect, the air of youth. The cares and dignity of the world 
do not yet weigh heavily upon this Institution. Its speaker-~ 
are, it is true, ““ named varieties,’ but they are not—not yet 
the brightest star in the post-prandial nament ; not the 
pintle-pins of leading articles. They are still young ; they ar: 
still able to gambol after dinner. One may almost see thei: 
lamb’s tails sticking out under their dress coats. Alas! that 
they are all doomed to become muttons and to behave with th: 
becoming sedateness of ripe honours. Even the music—o: 
Wednesday last at the dinner at the Automobile Club—wa- 
For is not the harp almost as primitive as th« 


of nursery songs to which it was the accompaniment ? Talking 
of pipes, too, there were pipes of another kind at the tables 
Who shall gainsay that there is more good fellowship in an 
honest pipe than in the biggest and test of cigars’? It 
Stanley proposed 


laudable brevity ; to it Mr. Watson, the President, known tv 
us all as the inventor of the dynamometer which was used in 
the recent Sh awardine trials, responded with that vein of 
seriousness which became the dignity of his position. Then Sir 
Henry Fowler arose to ask the members to toast their guests 
He told us that he had thought out his speech whilst shaving 
himself that morning; and so another illusion broke with » 
snap. We had never imagined that that tonsorial adornmen' 
which is the admiration of Sir Henry’s friends and the despai: 
of his imitators could be achieved by his unaided hand. W: 
know better now, and our admiration for Sir Henry is increased 
We observed, by the way, that he has decreased somewhat hi- 
R.A.C. rating to which we referred last year, and any shorthand 
writer capable of doing his one hundred and fifty to the minuté 
could keep reasonable pace with him. Then Mr. Mays-Smith 
spoke up on bebalf of the visitors. He gave a description of an 
optimist which we are too modest to repeat, and having thereb, 
brought down the house, kept it in ruins till he resumed hi- 
seat. What followed we do not know, for trains are exigen' 
things, and we ourselves left the room to the tones of the har; 
whilst Lieut.-General Sir Travers Clarke was collecting himself 
to respond also for the guests and whilst the night was stil 
relatively young. We had sat next to Mr. F. W. Lancheste 
and Mr. Clarkson, and left with the compa-ative merits o! 
relativity and coke as fuel for heavy tractors ringing in our ears. 








ER 


Oct. 28, 1921 


THE ENGINE 


Railway Matters. Notes and Memoranda. 








Tue annual report of Mr. G. P. Greene, the general 
manager of the Ceylon Government Railways, states, 
with satisfaction, that the matters at issue between the 
Government and the South Indian Railway were likely to 
be settled forthwith without further trouble. 


of Machinery for the Kimberley district of South Africa 
outlines a scheme for utilising the Orange River in the 
development of the iron ore deposits near Postmasburg. 
The river would, he says, give from 8000 to 10,000 horse- 
power, which could be used for the railways and other 
services besides the mines. 


THE 


As noted in our column of French Engineering Notes 
on the 2lst inst., gas lighting is to be removed from all the 
French express trains by January Ist, 1923, and from all 
local trains by January Ist, 1924. The heating of local 
trains by means of a live coal fire is to cease within two 


Postmaster-General announces that the records 





opened last month show that only about 5 per cent. of the 
vear | total calls made throughout the day in London fail to 

\pvices from Stockholm state that the Ljungstroems | Secure immediate connection and have to be booked for 
steam Turbine Company's turbo-condenser locomotive completion later. The average number of outgoing calls 
was successfully tested on October 22nd. A speed of | is 5000 daily, and the incoming traffic reaches about 


In the course of his latest annual report, the Inspector 


which have been taken since the Toll Exchange was 








| 


| 


Miscellanea. 





LAST year’s export of tin from the Federated Malaya 
States amounted to 34,935 tons, against 36,935 tons in 
the preceding year. 

THE total production of the Indian coal mines is given 
at 21,000,000 tons in 1919-20, and at only 17,000,000 tons 
in 1920-21, a fall of nearly 20 per cent. 


Tue pier at Buenaventura, on the Pacific Coast of 
Colombia, will soon be completed. Already steamers of 
12,000 tons can be accommodated alongside. 

THE output of coal in China during last year was some 
11,660,000 tons. Of this amount the province of Shansi 
produced the largest share of over 4,000,000 tons. The 
only other provinces getting more than a million tons were 





9) kiloms. per hour was attained, a heavy train being 
yulled 
50 per cent. in fuel as compared with the ordinary steam 
locomotive, 

\v an inquiry held by the Light Railway Commission 
as to the revival of certain powers of the North Wales 
Narrow Gauge Railway Company and of the Portmadoc, 
Beddgelert and South Snowdon Railway Company, it was 
stated that one result of the proposals, if accepted, would 
be that the two existing companies would be t out 
by a new undertaking. to be known as the Welsh Highland 
Railway Company. 


lr is generally assumed that a bridge built of ereosoted 


sleeper would burn more readily, in the event of it catching | 
tire, than would a bridge of non-treated timber. An experi- | 


ence with @ 108ft. nine-span creosoted timber ballasted 
deck trestle bridge on the Nashville, Chattanooga and 
St. Louis Railroad on May 27th disproves this assumption. 
Starting at one end of the trestle and fanned by a high 
wind, the fire spread over the structure rapidly and 
burned intensely for some time. Following the fire, an 
examination revealed the fact that with the exception of 
the charring which the timbers suffered and the burning 
of a few braces to a degree which necessitated their renewal 
the structure was little the worse for its experience. 


[ue spending of money by a railway company in pulling 


up its arrears of maintenance and renewal is a different | 
Main. | 


matter from that of expenditure on new works. 
tenance and renewal must be kept up whatever may be 
the future of any railway company, and the question does 
not, therefore, arise as to whether or not the expenditure 
be justified.. It differs, too, in what is perhaps a more 
important respect, namely, that the companies already 
have in their possession the monies for this work in the 
arrears of maintenance and renewals payments about 
which so much was said in the Colwyn Committee report. 
The companies have received 40 million pounds on this 
account. Most of the money is in Government securities, 
which, if sold, might lead to a loss. It will be interesting 
to see if this money and the 51 millions the companies 
will get under the Railways Act will be earmarked for 
expenditure to be put “into the road" or whether it, or 
part, will go in aid of dividends. 


SPEAKING at a conference on the 18th inst. held at 
Olympia in connection with the Commercial Motor 
Exhibition, Mr. Shrapnell-Smith is understood to have 
said that ‘‘ if the railways should get general road transport 
powers they would so manipulate their book-keeping that 
a proportion of the charge for the upkeep of their motor 
coaches would be entered to other headings.” It may, 
therefore, usefully be pointed out that the Railway 
Companies (Accounts and Returns) Act, 1911, provides 
! 
vehicles to be shown ; 


parcels services. These returns under the Act have to be 
signed by the officer responsible for their correctness, 
who is lable to a penalty of not more than one year's 
imprisonment or a fine not exceeding £100 for preparing 
and forwarding any statement that is false to his knowledge. 


\ccorDINe to the Board of Trade returns, the value of 
the railway material exported during the nine months 
ended September 30th last was as follows, the correspond- 
ing figures for 1920 and 1919 being added in brackets :— 
Locomotives, £5,924.294 (£4,008,059, £846,303); rails, 
2,218,421 (£1,876,177, £1,537,458) ; carriages, £1,174,059 
(£1,236,811, £380,711); wagons, £4,338,665 (£3,868,603, 
t907,465); wheels and axles, £1,379,012 (£1,405,777, 
£510,380) ; tires and axles, £1.017,811 (£996,120, £689,698); 
chairs and metal sleepers, £973,931 (£876.326, £266,967) ; 
miscellaneous permanent way, £2,003,272 (£1,743,730, 
£593,278) ; total permanent way, £7,780,712 (£6,990,926, 
3,425,996). The weight of the rails exported was 107,838 
tons (96,446 tons, 83,304 tons) and of the chairs and metal 
sleepers, 40,726 tons (41,040 tons, 18,555 tons). During 
the month of September alone locomotives to the value 
of £338,669 were shipped to India and of £95,780 to South 
\frica. During the same month rails to the value of 
t62.425 were shipped to South Africa, of £56,198 to India, 
of £45,184 to New Zealand, and of £35,449 to the Argentine. 


IN his report for 1920 on the railways of Ceylon, the 
eral manager said that very little real progress was 
‘nade during the year in the direction of restoring the 
concern to its pre-war state, and the fact must be recog- 
nised that a very considerable sum of money must still 
be expended before this desirable end can be attained. 
Unfortunately, it is an im ible matter to effect 
economies in working in any way commensurate with the 
loss in revenue resulting from the falling off in merchandise 
traffic, as a large proportion of the expenditure is necessary, 
whether the volume of traffic is up or down, more especially 
as the passenger traffi@is keeping up well. From the force 
ot circumstances, the department is not at present the 
revenue-earner to Government that it used to be, and it is 
*« latter for consideration as to whether the charges for 
conveyance should be enhanced, as has been the case on 
‘ost other railways over the world. The public must 
ider itself fortunate that, up to the present time, 

has been no increase in fares and rates beyond a 


there 


The new locomotive is said to effect a saving of | 


Chihli, Manchuria, and Honan. 


Accorpine to the Motor Ship, proposals are being 
examined for the construction of a large British liner. 
the machinery for which must develop 24,000 horse-power 
on two shafts. One firm at least is said to be prepared 
to build two 12,000 horse-power eight-cylinder engines 
under the usual guarantee. 


Ricu deposits of tin are being worked in the region of 
Hoyuan, in Kuangsi, China. Another tin mine has just 
been and a tin smelting works established. It is 
the intention of the Canton Government to open more 
tin mines, and Mr. Morrison Young has been sent to 
Hoyuan to investigate conditions. 


As soon as an opportunity occurs, Mr. Hughes will 
submit to Parliament proposals for Australia to participate 
in a scheme of direct wireless communication with (reat 
Britain. The Daily Telegraph reports that the Cabinet 
is not unanimous as to the wisdom of spending a quarter 
of a million when there is a general demand for economy, 
but the matter will have to be debated in Parliament. 


Tue first annual report of the Electricity Commissioners 
was issued on Wednesday, October 19th. Up to March 
last, the total amount of the loans sanctioned by the Com 
missioners was 15 millions sterling ; 536 applications for 
sanction to loans were received from municipal authorities 


| 6000 calls per day. 


| I~ the course of a lecture on fusain, given before the 
| Manchester Geological and Mining Society, Mr. F. S8. 
| Sinnatt said that no experiments appear to be available 
| as to the relative explosive properties of fusain dust and 
coal dust in air, but, in view of the fact that this property 
of dust was frequently associated with the percentage of 
volatile matter in the’material, and considering that dust 
containing fusain contained a lower percentage of volatile 
matter than the corresponding coal dust, it would follow 
that the presence of fusain in coal dust would render it 
less explosive than ordinary coal dust. On this assumption 
the presence of fusain tended to make the mine dust less 
dangerous. 


Durginc the last ten years the gas from the blast- 
furnaces and producers at the Pont-a-Mousson works has 
been cleaned by a dry process, improved in certain details 
by the company’s engineer. The method is to pass the 
gas through vertical wire screens suspended in frames ; 
the dust is shaken from the screens by an up-and-down 
movement, and collects in a chamber below the frames. 
The gas, as it leaves the furnaces, contains about 6.5 
grains of dust per cubic foot, but after passing the screens 
this is reduced to less than 0.5 grains per cubic foot. . It is 
claimed that the temperature of the gas only falls about 





30 deg. Cent. during the process. After cleaning, the gas 


; of which 432 were granted in full or in part; and 204 
is led direct to the hot-blast stoves and boilers. 


out of the 284 undertakings of this class were authorised 
to carry out extensions. 





AccorpINn6é to the Inspector of Mines for Natal, the 
impression that the supplies of good coal in Natal are 
inexhaustible is, on present information, anything but 
correct. The known supply of high-grade coal, such as 
the majority of that now exported, is very limited, and | 4:7 ansional theory to “‘ notched-bar impact tests.” The 
even at the present rate of production it will probably be | 5, mer refers to the uses of glycerol as a standard substance 
exhausted in another generation. If production increases, | ;, viscometry, and the latter contains a diagram of 
as it must do, the exhaustion of the best Natal coal will be apparatus for giving more consistent results in research 
complete in a few years, say, forty to fifty years. In 1920) 2 oy and fer soutine tests 
Natal produced 3,321,594 tons of coal, while in 1913 ; o 
Great Britain produced 287,000,000 tons, so that Natal’s| Two schemes for the improvement of the port of 
present known reserves of good coal would be exhausted Shanghai are being considered by the Whangpoo Con. 
in less than a year if mined on the same scale as those of | Setvancy. Board. It is considered possible that within 
Great Britain. the next twenty years a draught of 40ft. of water may have 

: . ‘. to be provided, and the alternative schemes for this pu: 

Tue relatively high efficiency of the mercury are ine the Fairy Flate in the Lo . eel 

tifier ide Sh utens ite Prd pose are airy in Lower Yangtze 
= over @ wide range of output, and its ease T@- | estuary for a distance of 10 miles, or the cutting of a 30-mile 
tion, together with extremely low maintenance, are advan- | -an4] into Hangchow Bay. In both cases the silt-laden 
tages that cannot be overlooked by wrote sy oe, nature of the water would be a serious obstacle, and in the 
extensions to their sub-station plant. en the strong latter scheme a large rise and fall of tide would have to 
position occupied by the rotary converter and motor 


; - be tended with. 
generator is considered, the advance made by the mercury as . " = 
are rectifier is almost phenomenal. That the rectifier | ACCORDING to the Indian and Eastern Engineer, come 


. Shinese itali om abroad are organising a huge com- 
has come to stay and will eventually largely supersede Chinese capitalists fr — i _— 
the older types of rotating converters is the opinion of pany with a capital of 150,000,000 dols. It is proposed to 


Two technical reports were issued by the Aeronautical 
Research Committee on the 24th inst. One deals with 
dope solution tests and the other with the application of the 








1 Account No. 4 for the capital expenditure on road | The rectifier is in many ways specially suited to traction 
in Account No. 11, for the main- | and similar conditions, and it is common knowledge to 
tenance of horse vehicles and motor vehicles separately ; | those intimately connected with them that they are so 
and in Statistical Table III., for the number of horse and | insensible to heavy fluctuations that any type of load, 
motor vehicles for passenger purposes and for goods and | however severe, can be handled with the greatest ease. 


| motor ship would have been too risky a proposition 





comparatively trifling increase in charges for coaching 
heal 





those having many years’ experience with such plant. | establish a tea factory in Fukien, a sugar manufacturing 

and refining company in Kwangtung, a silk factory in 
Chekiang, cotton mills in Kiangsu, and a bank in Shanghai. 
Besides these enterprises, says the report, these ambitious 
capitalists are going to open a steamship company and a 
mining concern. The sole object of the proposed organisa 
tion is to manufacture and export native products and to 
import foreign machinery. 


| THe Air Council has signified its warm appreciation 
| of the decision of the Council of the Royal Institute of 
| British Architects to award the Grissell Prize this year for 
| the best design of an airship mooring mast. The prize 
| consists of a gold medal and the sum of £50. The com 
petition is open to architects who are British subjects 
and have not been in professional practice for more than 
ten years. As a further indication of its interest in the 
competition, the Air Council has asked that facilities 
shall be given it to see the more promising designs 
submitted by competitors, and expresses its readiness 
to nominate an expert to give his assistance to the Grissell 
Prize Committee on any points in which actual airship 
experience would be of value. 

Tue Commission which was appointed in June, 1919, to 


A sHOoRT time ago the construction of a 20,000-ton 


to undertake, but so rapid has been the progress since 
the Armistice that no hesitation need be felt in equipping 
a ship of this size with internal combustion machinery. 
The first 20,000-ton liner in which such plant will be in- 
stalled is the new British trade ship, which is to be specially 
built for exhibition p and to make an eighteen 
months’ tour of the world, sailing on her first voyage in 
August, 1923. According to the Motor Ship, three Diesel 
engines, each of 3000 horse-power, will be installed in the | 
trade ship, and in this instance the employment of internal 

combustion motors offers even greater advantages over 

steam than in the ordinary cargo ships. Extra space will 

be available for the exhibits and cabin accommodation, 

no funnel will be needed, and coaling will be entirely | 
eliminated. Moreover, the propelling machinery will ppo ; 
represent the very latest development in marine engineer- | investigate the question of establishing free ports in Norwa) 
ing, and as such will be a source of the utmost interest to | has now handed in its report. The Commissioners are of 
visitors at the overseas ports at which the ship will call. | opinion that, in view of the great expense involved, it is 


; — : | necessary to restrict the construction of such ports to the 
sider soon ieee of prmhnwis eb eee _ most important and most suitable towns. The respective 
Working of Metals,” in the coureé of which he said that | ™etite of Christianssand, Stavanger, Bergen, Tron 
the rolling of metal appeared to be complicated by s0 | dhjem and Christiania were considered, and the Com 
many variables as-to defy at present a purely theoretical | ™issioners find that the last-named offers the best condi 
analysis. For a given condition of the metal the velocity | tions for the establishment of Norway's first free port 
of flow was proportional to the difference between the | It is estimated that the free port would cost about 
actual shearing stress and the yield point shearing stress. | Kr. 31,000,000, not including warehouses, &c. The per 
Therefore a slow rate of rolling would produce lower ; ce vt with the town by means of railways and 
stresses in the metal than would @ fast rate. In cold | fidges would cost about Kr. 8,750,000. 
rolling 90 per cent. of the resistance to rolling was In rting on the large number of separate electre' 
accounted for by roll-neck friction. In the rolling of metal | lighting installations which are to be found in Rosario, 
plates and bars there always oceurred an amount of lateral | Santa Fé, the United States Consul there remarks that 
spread. A knowledge of the amount of spread for a given | they should prove of interest to the exporter, as con- 
material and a given uction was necessary, because | sumers of lubricating oil, belting, lamps, and accessories. 
too much spread would over-fill a pass and produce fins, | Both British and continental lamps are competing with 

American makes. The size of the various plants varies 
from 18,000 kilowatts (Rosario) down to 15 kilowatts 


whilst insufficient spreading would result in under-filling 
of the pass and an imperfect shape. One of the greatest ‘ 

factors influencing spreading was the extent and shape of | in small outlying towns. Only eight are three-phase 
the projected contact area. In rolling rods the splaying | alternating-current plants, four of which are at Cordoba. 
of grooves was adopted in order to produce fins of such a | Three plants at Cordoba work at 60 cycles, and the othe: 
shape that by turning the rod through an angle of 90 deg. | five alternating-current plants are 50 cycle. One of these 
at the next pass the fins might be pressed back into the | three-phase 50-cycle plants is on the Lules River at 
rod. No roll grooves were perfectly circular. Even the | Tucuman, and develops 3750 kilowatts ; another is the 
finishing pass allowed for a slight amount of inevitable | central plant at Rosario Practically all the small plants 
side-spread by having the rolls left slightly apart. burn wood. 
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SOME AMERICAN OIL-PUMPING ENGINES 


(Por description see page 460) 
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FIG. 15--DUPLEX TANDEM 














FIG, 16--TANDEM ENGINE WITH SEMI-CORLISS VALVE FIG. 17 -DUPLEX TRIPLE-EXPANSION ENGINE 


if 30 ibd oP haa tates 
BLU Peeters bie 
bee a 
hy qin oa) 
tg themise 


Ses | 














igen, Skate fe 
biel Fit see 
ber SDs * 





seg - 
ae” 





. 18—270-H.P. DIESEL ENGINE AND GEARED PUMPS-—YARHOLA PIPE 














Oct. 28, 1921 


— 





AGENTS ABROAD FOR THE SALE OF 


The Engineer. 





THE AGEN SES 





Contents. 
Tar ENGINERR, 2, October 28th, 1921. PAGE 
NAVAL ARMAMENTS AND THE WASHINGTON CONFERENCE.. .. 443 
| DEVELOPMENTS IN POWER STATION Dusiax. No. ey, “its 445 
BUENOS ALRES,-—-Mircuene’s Book Storg, 576, Ca lo, INSTITUTION OF MECHANICAL ENGINEERS : . «» 447 
CHINA -KeLLy anv Watsn, Limited, Sha hanghai and Hong | THE FUTURE OF STALNLESS STREL -» 447 
ong. SCIENTIFIC AND INDUSTRIAL RESEARCH. No. IT. .. 450 
pOYPT.—Catro Express Acxency, near Shepheard’s Hotel, | SOCIETY OF GLASS TECHNOLOGY. . - 450 
Cairo. 
FRANCE.—Boyveavu anv Cuevitiet, Rue de la Banque, Pan. 
CHAPELOT AND Cre., 136, Bid. St. Germain, Paris. 





W. 4H. Sarre AND Son, 78/80, Rue du Marché-aux- 


BELGIUM. 
Ostend. 


Herbes, Bruxelles, and 44, Rue Joseph II., 


INDIA.—A. I. Comprniper anp Co., Bombay ; THACKER AND 
Co., Limrrep, Bombay ; THACKER, Srink anp Co., 
( ‘ale utta. 
ITALY. —Maauiont anv Strint, 307, Corso, Rome; Fratrers | 
Treves, Corso Umbarto 1, 174, Rome; FRarexs | 
Bocca, Rome ; Untrico Horr, Milan. | 
JAPAN.—Manrvuzen Co., Tokyo and Yokohama. | 
AFRICA.—Wa. Dawson anp Sons, Luwrrep, 7, Sea-street | 


(Box 49), Capetown. 
Cc. Juta axp Co,, Johannesburg, 
® Grahamstown. 
AUSTRALIA.—Gorpon anv Gorca, 
Sydney, Brisbane, and Perth, 
MELVILLE AND MuLuen, Melbourne. 
\TKINsoN AND Co., Gresham-street, Adelaide. 
CANADA.—Dawsow, Wa., anp Sons, Limited, 87, 
street, East, Toronto. 
GORDON anp Goron, Louwrep, 132, Bay-street, Toronto. 
MownTrReat News Co., 386-388, St. James-street, Montreal. | 
ToroytTo News Co,, 42, Yonge-street, Toronto. | 
CEYLON.—Wwayanrtwa anv Co., Colombo. 
JAMAICA.—Epvcationat Surrty Co., Kingston. 
NEW ZEALAND.—Gorpow anp Gorcs, Limrrep, Meher sss 3 
and Christchurch; Uprrox anp Co., Auckland ; 
Witsow Craic anv Co., Napier. 
mV — TTL EMENTS.—KELty anp Wats, 
re. 
UNIT ED. St, TES OF AMERICA,.—INTERNATIONAL News 
» 83 and 85, Duane-street, New York ; Susscnrrr- 
— News Co., Chicago. 


East London, and | 


Limtrep, Melboarne, 


Qu en- 


LiMITED, 





Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA.—Barrrisu anp COLONIAL | 
Pueas, Inc., 736, The Knickerbocker Building, 152, | 
West 42nd-street, New York City. 

FRANCE,.—AcGeEnce Vox, 7, Rue de 

BELGIUM.—W. H. Surru anv Son, 
Herbes, Bruxelles, and 44, Rue Joseph IT., 


Suréne, Paris (Vile). 


78/80, Rue du Marché-aux- 
Ostend. 





SOUTH AMERICAN BRANCH OFFICE 
The Engineer. 


SA. Rohen Co. Greer Severe Pee. 


OFr 





SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be | 
supplied direct from this office. 

Half-yearly (including index number) .. = ™. 6d. 
Yearly (including two index numbers) . . Od. 

If credit oceur, an extra charge of two shillings ont meio? per annum 

will be made. 

oreign Subscriptions will be received at the rates given below. Foreign 
anaes paying in advance at these rates will receive THE 
ENGINEER weekly and post free. Subscriptions sent by Post Office 
Order must be made payable to THE ENGINEER and accompanied | 
by letter of advice to the Publisher. 


Tax Parer Copies. THICK Parer Copres. 
Half-yearly £1 lie. 6d. Half-yearly £1 138. Od. 
early £3 3s. Od Yearl 7s. 6d. 


y £3 
. (The difference to cover extra pest age.) 
Canadian Subseriptions- 


Thin paper edition .. . £2 188. 6d. per annum 
Thick paper edition . £3 3s. Od. bes 


ADVERTISEMENTS. | 


*.* The charge for Situations m and Wanted Advertisements of | 
tour Rass tot wader to four cbiliinan, Gadane chilling per Nae for 
each additional line up to one inch. When an advertisement 
measures an inch or more the ¢ is twelve shillings per _ 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “THE ENGINEER 
which is sent post free on application. All single advertisements 
from the country must be accom ied by a remittance in payment. | 
\lternate advertisements will be rted with all practical yy poss | 

case. All except | 


i 


but regularity cannot be guaranteed in any s 
weekly advertisements are taken subject to this condition 


Small Advertisements cannot be inserted unless delivered before TWO 
o’clock om Thursday afternoon (the day before publication). 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
lo the Editor of Tae ENGINEER. 





. Estrand, London.”’ 
Telephone Nos, 2256, 2257 Central. 








PUBLISHER'S NOTICES. 
*.* If any subscriber abroad should receive THE ———- in ges 
mperfect or mutilated conditian, he will oblige by ng prom 
formation of he fact p Ge Eviticher, with the name of Fhe en ‘gh | 
whom the pa is obt V suffered, can be 
remedied ep aaining the paper > Srom this : office. 














. 


TO CORRESPONDENTS. 


*,° AU laters intended Jor insertion in TUR ENGINEER or containing 
* questions should be name and 


accompanied by of the 
not ul as 0 proof of ood faith. No notice | 


je Ln me DP op of 
*.* We cannot undertake to return drawings or manuscripts ; we must | 
therefore request correspondents to keep copies. 
By arrangement with Reuters Engineering Service, She | 
Engineer contains the latest news from all parts of the| 
world which is likely to be of interest to engineers. 














A SEVEN-DAY JOURNAL .. op Rh omeere 


THE ComMERCIAL Moron Exuisirion. No. II. (Illustrated.).. 452 
INDUSTRIAL HYGIENE . > AR ~- + 454 
THE METALLURGICAL CHEMIST . 454 
AN INSTITUTION OF CHEMICAL ENGINEERS 454 
RAILWAY MaTTreRs 455 
NOTES AND MEMORANDA 455 

| MISCELLANEA... . . 455 
LEADING ARTICLES 

Aluminium Alloys as Substitutes for Steel - 457 

Extrusion 457 
LITERATURE 458 
OBITUARY— 

Clem D. Webb . 459 
FACTORS NECESSARY FOR HIGHEST ENGINEERING SUCOCESS 459 
AMERICAN Pire LINES FOR PUMPING OW. No. IV (aatzated. ) 460 
SOME ALLOYS OF ALUMINIUM 461 
NEW STEAMSHIP SERVICE TO AUSTRALIA 463 
| THE Low- -TEMPERATURE CARBONISATION OF COAL. (Illustrated ) 464 
—— ENGINE USERS’ ASSOCIATION . 4 jo. oes O06 

NEW METHOD OF MAKING CONCRETE Roaps, (Illustrated.).. 465 
ed TION OF a AND SHIPBUILDERS IN SCOTLAND 4166 
PROVINCIAL LETT 

The Midlands at no it Staffordshire 466 

Lancashire . . 467 

She flield 467 

North of Eng! and 468 

Seotland . 4638 

Wales and Adjoining Counties 469 
Latest NEWS FROM THE PROVINCES 469 
CURRENT PRICES FOR MBTALS AND FURLS 470 
FRENCH ENGINEERING NOTES 471 
BRiTish PATENT SPECIFICATIONS. (Illustrated.) . 471 
FORTHCOMING ENGAGEMENTS 472 
LAUNCHES AND TRIAL TRIPs . 472 
PARAGRAPHS 

The Institution of Automobile Engineers. 454 

The British Electrical and Allied Manufacturers’ Association 454 

Lantern Slides for Lecture Purposes 472 

The “ Archibald Dawnay ” Se holarship in Civil Engineering 472 


THE ENGINEER. 











OCTOBER 28, 1921. 


Aluminium Alloys as Substitutes for Steel. 


To the casual observer the series of researches on 
light aluminium alloys and other metallic combina- 
tions of low specific gravity carried out during the 
past ten or twelve years on behalf of the Alloys 
Research Committee of the Institution of Mechani- 
cal Engineers may appear in large part to be 
of very restricted practical interest. The work was 


| begun before the war and was continued throughout 


the period of hostilities almost entirely because of 
its bearing upon the construction of aircraft and aero- 
engines. That it was justified in this respect cannot 
be disputed, for it contributed in no small measure 
to the attainment of our superiority in the air that 
was one of the decisive factors of the war. With the| 
aircraft industry in a moribund condition and showing | 


| little sign at present of revival, the critie may say 
| that the 


value of the Committee’s work lies ‘in the 
past and in a problematical future. Such a view of 
the situation is, we think, entirely a mistaken one. 
It may be admitted that the aircraft industry has 
little in common with other branches of engineering 


| activity, and that the dominant necessity of saving 


weight that pervades it calls for methods and mate- | 
rials of an exceptional nature. But that the value of 


/the Committee's recent work on light alloys is in 


any way confined or even of chief importance to 
aeronautical construction cannot be accepted as an 
established fact. The metallurgist has now virtually 
completed his scientific work on the alloys. It 
remains for the engineer to investigate their practical 
worth and application, and it will indeed be surprising 
if, in the course of time, he does not find important 
and extensive uses for some of them far outside the 
sphere of aeronautics. 

When aluminium first became a commercial metal 
strong hopes were held by those interested in its 
manufacture that it would form a serious rival to 
steel for many engineering and constructional pur- 
poses. As is well known, these hopes were never 
realised for the reason that whereas the metal has 
only one-third the weight of steel, it has also only 


| one-third its strength. Thus of two structures having 


the same strength, that built of aluminium would 
have just the same weight as that built of steel and 
would expose a considerably bigger surface to the 
action of wind pressure, corrosive influences and so 
on. Steel, therefore, remained unshaken in its 
position as the dominant engineering material. Pro- 
| longed research has now, however, established the 
fact that aluminium, like iron, has the property of 
being profoundly influenced in its characteristics by 
| the addition to it of relatively small quantities of 
other metals, so much so that, again like iron, its 
alloys are virtually new metals. Of these new metals, 
Dr. Rosenhain and his colleagues have investigated 
a large number in a very complete manner, Among 
[them are some little heavier than pure aluminium | 


' than that of mild steel; 
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which have strengths at least equal to that of good 
mild steel, and which are quite suitable for com- 
mercial manufacture and use, Certain of the new 
alloys, such as that containing 4 per cent. of copper, 
2 per cent. of nickel and 1} per cent. of magnesium, 
| havealready been used in practice under exacting 
conditions, and have apparently given satisfactory 
results, for example, in airship construction and for 
the pistons of aero-engines and Diesel engines in 
submarines. That the,uses to which these alloys 
have so far been put exhaust their practical possi- 
bilities we cannot believe. The possession of a metal 
of the same strength as mild steel, of less than half 
its weight, of equal fatigue-resisting capacity, showing 
a high degree of permanency and satisfactorily resist- 
ing corrosion, seems certain to open up a wide new 
field of possibilities in the way of engineering design. 
Wherever weight of structure or the inertia of moving 
parts is a factor of more than minor importance there 
will it be worth while for the engineer carefully to 
study the possibility of using one or other of the many 
light alloys of which we now possess very full metallur 
gical information. It is not, however, solely on the 
ground of their low specific gravity that the alloys 
deserve our attention. Their thermal conductivity, 
the variation of their strength with rise of tempera 
ture, the comparative ease with which they may be 
manipulated by the extrusion and other processes 
and the manner in which they may be hardened 

points in which they differ notably from steel, 
and by virtue of which their use in various circum- 
stances may be highly advantageous. Indeed, the 
low specify gravity of the alloys should no more be 
regarded as essentially their characteristic feature than 
should stainlessness be in connection with high 
chromium steel alloys. The first are not merely 
modified brasses or bronzes of low weight, nor are 
the second merely steels that will not rust. Both 
series of alloys are properly to be thought of as essen- 
tially new metals in all respects, requiring a new 
technique on the part of the workman and the 
designer alike. 

We do net anticipate that common mild steel will 
be eclipsed in the engineer's favour by the advent of 
the new alloys. Even though technically a certain 
aluminium alloy was found to be superior for a certain 
purpose to mild steel the question of relative cost 
would still have to be considered, and would, we fear 
weigh heavily against the non-ferrous material. 
Aluminium, it is true, is the most abundant metal 
in the earth’s crust, but it suffers from the disadvan- 
tage that, at present at least, the ores from which it is 
possible in practice to recover it on a commercial 
basis are comparatively few and narrowly distri- 
buted. Improvement in the means of its recovery, 


| and therefore a reduction in its cost to the consumer, 


may reasonably be anticipated, but under the spur 
of a serious rival there can be no doubt that the cost 
of producing iron and steel would also be brought 
down. At present, with aluminium at £110 per ton, 
the new alloys, we might expect, could be obtained 
for about £150 per ton, for in all cases the other con- 
stituents of the alloys, such as copper, zinc, nickel, 
silicon, manganese and magnesium, are either con- 
siderably cheaper than aluminium, or enter into the 
composition in financially, though not metallurgically, 

insignificant amounts. The price of the alloys would 
thus be materially less than that at present quoted 
for stainless steel, but it would still be vastly greater 
in fact, about twelve times 
as much at to-day’s prices. Even, therefore, if we 
take into consideration the fact that only a half to 
a third of the weight of metal is required for a struc- 

ture of equal strength, the expense involved by the 
use of an aluminium alloy in place of mild steel would, 
at present at least, prove prohibitive in many cases, 
if not in all. It will be seen, then, that while in one 


| respect the metallurgist’s work in connection with the 


new alloys may be said substantially to be finished, 


| in another it has hardly begun, for it is clear that until 


he can devise processes whereby aluminium can be 
produced with profit at a tenth or less of its present 
price the outlook for the extensive engineering use 
of the alloys, valuable and interesting as their tech- 
nical properties are, must remain overclouded by 
purely commercial considerations. 


Extrusion. 
Tue production of bars and rods, and even of fairly 


complex sections, by the simple process of forcing 
heated. metal to flow out of a cylinder under 
intense pressure through a suitably shaped aperture, 
is extremely fascinating. Not only does it capture 
the imagination by the sense of power which it 
affords when we see some of our strongest and most 
resistant materials forced to flow thus smoothly 
and apparently simply into any desired shape, but it 
also makes a powerful appeal of an intensely practical 
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kind on account of its evident economy. All the 
laborious and costly operations of rolling, and par- 
ticularly of section rolling and drawing, are eliminated. 
It appears to be merely necessary to cast an ingot 
of the right shape, place it, suitably heated, in the 
container of the press and—turn on the power. True, 
the presses required for the process are heavy and 
expensive, but in return they yield a very high output, 
and under war conditions, where intensely rapid 
output was needed, the extrusion process gained a 
great deal of ground. It now remains to be seen 
whether it can rightly hold the province thus won. 

At first sight this would appear to be mainly a 
question of economy of production, and on that score 
it would seem that the extrusion press stands well 
above any alternative process. Furthermore, there 
are materials, and special sections, which can be 
handled by extrusion, and by no other method. Thus 
there are alloys which can only be made into tubes 
by this process, at all events so far as the earlier stages 
of manufacture are concerned. So attractive, indeed, 
is the process from this point of view that the pro- 
duction of tubes of certain difficult types of steel is 
being seriously tried by means of the extrusion press. 
Compared with rolling, of course, the process is still 
relatively young, and it still suffers from some of the 
troubles of comparative infancy. There are still 
difficulties with rams that do not stand up to the 
maximum pressures required, and dies that split or 
distort. Yet on the whole, from the production point 
of view, the process has undoubtedly “ arrived.” 
For a large number of purposes for which some metals, 
and more especially some of the cheaper kinds of 
brass, are employed, the production point of view is 


the most important one, for little or nothing is | 


demanded of the product but good external finish, 
which can be readily obtained by extrusion. But when 
the products are intended for use as materials of engi- 
neering, quite other considerations enter into the 
question. 
which would be completely satisfied with any product 
which could pass the usual specified tests as required 
in the case of rolled or drawn material, without refer- 
ence to its mode of production. But such a view is 
based on a misconception of the real function of test- 
ing materials, and in the case under discussion might 
easily lead to serious results. Fortunately, it is well 
known that extruded material is liable to contain 
serious internal longitudinal flaws, whose presence 
might not be disclosed in ordinary tensile test figures. 
Other methods of testing and inspection are, there- 
fore, regularly applied to extruded products, and, as a 
rule, although not always, they succeed in detecting 
such defects. The cause and nature of these internal 
defects and possible remedies have recently received 
much discussion, a discussion, by the way, in which 
the larger manufacturers of extruded materials con- 
spieuously failed to take their proper share. One 
result of their ill-timed reticence is undoubtedly to 
strengthen the doubt already existing in the minds 


of some engineers as to the true reliability of extruded | 


material where strength and toughness are essential. 
Still, the investigation of the nature of these defects, 
and of the best methods of avoiding them, may well 
be left in the hands of our metallurgists, both scientific 
and practical. What the engineer has to consider— 
and we feel that he ought to consider it carefully— 
is whether and for what purposes he should permit 
the use of extruded metal. He must, in the first place, 
assure himself that the tests included in his specifica- 
tions are such as to exclude, with reasonable certainty, 
all really faulty material, and he must then satisfy 
himself that at its best and soundest extruded metal 


is as good in every way as the rolled or drawn product. | 


Neither of these steps is easy or simple at the present 
time, and it would seem that those who are concerned 
with the manufacture and sale of extruded material 
should secure the services of the scientific metallurgist 
to clear up the whole matter and to publish data which 
shall serve to establish the true status of their products. 
The devising of adequate tests is, perhaps, the simpler 
matter of the two. The internal flaws of which we 
speak are, as a rule, clearly seen when a notched bar 
is broken by a blow. Unfortunately, it would seem 
to be necessary in the present state of our knowledge 
to apply such a test, or rather a number of such tests 
to every bar which is to serve for important uses. 
Only when the causes and nature of this defect are 
more thoroughly understood shall we feel perfectly 
safe in relying upon the indications of a very few tests 
of this or some similar nature. 

.Here we have one of those cases where confidence in 
the process and the product on their own account is 
essential if a reasonable amount of testing is to be 
accepted as satisfactory. It is the affair of the manu- 
facturers to establish that confidence. But even if 
it be accomplished and the occurrence of palpable 


There is, of course, a school of thought | 
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will yet remain whether the process yields material 


as tough and reliable as that produced by other 
means. This is a deeper question, for the extrusion 
process undoubtedly subjects the metal to a series of 
physical stresses which differ widely in character 
from those involved in rolling and drawing. In 
extrusion the whole reduction of cross-sectional area 
| is carried out in a single high-temperature operation. 
The flow is, no doubt, sufficiently severe to break down 
the original crystalline structure of the metal, but the 
change of shape is very sudden and little loss of heat 
|} occurs while it is in progress. The ‘ worked” or 
“ flowed ” metal is thus given ample time, as a rule, to 
jundergo re-crystallisation or self-annealing. The 
| product is, therefore, usually much more akin to 
| hot-rolled than to cold-rolled or cold-drawn metal. 
This, in itself, is no disadvantage for many purposes 
}and a decided gain for some, but it remains to be 
established that the beneficial effects of “ work” 
are as well secured by this single and extremely 
drastic operation as by the slower and older processes. 
| To settle such a point, extensive series of comparative 
tests would be needed, including notched bar impact 
|and alternating stress (fatigue) tests. By such data 


| alone can those interested in extruded products hope 
| to convince the careful engineer who looks for tough- 
ness and reliability in his materials and is not prepared 
| to sacrifice his certainty of these qualities for the 
dciceperes of cheapness and good surface finish. 


} 
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Eleventh Report to the Alloys Research Committee of 
| the Institution of Mechanical Engineers; on Some 
Alloys of Aluminium. By Water ROSENHAIN, 
D.Se., F.R.S., Sypney L. Arcusurt, F.1.C., and 
D. Hanson, D.Se. Published by the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster. 
Price £2 2s. 
Tuts volume treats in a concise way with the results 
of a lengthy investigation of the properties of certain 
light ternary alloys of aluminium, In the first and 
larger part of the book the relationship between the 
| composition and the physical properties of the alloys, 
| combined with the conditions of use, are given in a 
systematic and most comprehensive manner. As a 
first great subdivision, we find east and wrought 
alloys as headings. 
Cast ALLoys. 


From a practical point of view, alloys of Al, Cu 
and Zn are the most important ones, and a beginning 
is made by showing the variations of tensile strength 
of these, with Cu at 1, 2, 3 and 4 per cent., and 


» &s 





small difference between the tensile strength curves 
{tor the two classes, which are almost straight lines, 
when Zn varies up to 25 per cent. Copper up to 
2, 3 and 4 per cent. seems to have about the same 
, effect on the tensile strength, but that constituent 
decreases the elongation considerably as the per 
| centage increases, which is, of course, well known in 
foundry practice. The yield stress diagrams for the 
| sand castings are from the nature of the test some- 
| what irregular, but for chill castings the ratio ultimate 
|strength to yield point was found to augment 
| gradually with the zinc. The logical outcome of this 
|series of tests is to support the well-known L 5 
| specification. 
It is difficult to understand the small difference 
| established between the sand and chill castings, 

oth as regards tensile strength and density, but it 
is satisfactory to note the fact as showing that strong 
sand castings of this kind are within the range of 
Following a discussion on micro-struc- 


| possibility. 


tures, the alteration of tensile strength with increase | 


of temperature is treated for various alloys. Here 
we are shown the most extraordinary fact that for 
jmany alloys the elongation increases with tempera- 
| ture, and that for CuMn alloys with 1 per cent. Mn 


the tensile strength also increases up to 250 deg. | 


| Cent. As Mn decreases the actual value of the tensile 
lstrength at ordinary temperature to some extent, 
}an alloy called “*‘ Y”’ is introduced at this point. 


| This alloy, containing Cu 4 per cent., Ni 2 per cent. | 


j}and Mg 1.5 per cent., has a tensile strength of not 
| less than 12 tons per square inch at 250 deg. Cent., 
| and a slightly higher elongation than the manganese 
|alloys. For the construction of pistons this alloy 


|“ Y¥' should be very satisfactory, if its casting pro- | 


perties are good, which undoubtedly is not the case 
with alloys containing Mn. The whole of this chapter 
is full of interest and should Jead to practical trials, 
| as the 88/12 Cu/Al binary, which is generally used for 
| pistons, is far from satisfactory. A curious thing is 
| that 0.7 per cent. vanadium and I per cent. iron 
| were found to increase the strength of Cu alloys 
with temperature like Mn. The final part, relating 
| to castings, treats of the contraction on setting, and 
| shows variations from 1.42 to 1.19 per cent.; hence 


gradual variations of zinc from 1 to 35 per cent. Two | 
distinct sets of curves are given, one for sand castings | 
and another for chill castings. There is a surprisingly | 


A discussion of heat treatment of castings follows 
The experimental results show a distinct increase 
of both tensile strength and elongation. This jx of 
course, of great interest, but the practical man y athe 
to know what kind of deformation takes place with 
more or less intricate castings, when subjected to 
annealing. In the past, particularly during the war 
the closeness to dimensions required in die castings 
was so great as to prevent even the trying out of uch 
processes, although good results were otherwise 
expected. In a later part of the report under re: 
stability of dimensions of actual castings with acoing 
is demonstrated, and one would have thought that 
something similar might have been done with 
to the effect of annealing. 


lew, 


ard 


Wroveut ALLoys. 


A beginning is made with a similar series of (7% 
alloys, as in the case of castings. The resear:| 
treated as an introduction to the subject refe: 
work done in overcoming the difficulties of brealci;,. 
down alloys, rich in Zn. To anybody who has devoted 
years to the study of rolling “ difficult ” materia) 
is interesting to see history repeat itself. Rolline oj 
alloys is not as easy as rolling pure metals, and |,01 
breaking down of Alloys is always somewhat tric|k\ 

| In this case, we find that first compression by sway ing 
| under the hammer was resorted to, and that fina|| 
an improved method of casting in tilted chills \ 
found to work wonders. From a practical point 
view, hammer compression would, on account 
cost, do away with the advantage of cheap. 
aimed at, judging by the composition of the all: 
examined. It is also a most delicate operation, a: 
as such, uncertain. Rolls must be used from bevinni:, 
to end, and if the alloy will not stand rolling, then 

| will have to be altered till it does. The remark th; 

| the nature of the original casting is of vital impo 
ance is quite correct, and the reviewer also believ«- 
| that tilting of the chills is advantageous, but 
| practice as good results can be obtained by the us: 
| of vertical chills. Both methods are used for othe 
purposes with equal success in different foundries 
The authors’ departure into details of this kind, is. 
however, quite interesting, and as the experiment 
led to the erection of a small plant at the National 
Physical Laboratory, they certainly served a usef1/ 
purpose. The main object was not to devise a rollin 
process, but to determine the properties of rolle«| 
specimens of CuZn alloys. 

As with castings, the results show an increase 0 
tensile strength with increasing percentages of zin« 
The copper also improves the strength in the same 
way, but it diminishes the elongation proportionately . 
although not out of reason. ess, according to 
Brinell and by the scleroscope, follow suit, as does 
the elastic limit. On the other hand, hard drawing 
diminishes the elongation without any great increas: 
of strength in old specimens, and some 20 to 24 pei 
cent. on new ones. This effect of ageing in increasiny 
the tensile strength of these alloys so much is o/ 
| great interest, as it was noted after not less than ten 
years of storage. The results of alternate bendinz 
| tests remain good, even for alloys with 25 per cent 
Zn. As a general conclusion, the authors find that 
the alloy with 20 per cent. Zu and 3 per cent, Cu i 
of importance, and here the reviewer agrees with 
them. It assumes in jin. hot-rolled rods ‘a tensil 
strength of 27.5 tons per square inch, with an 
elongation in 2in. of 18 per cent. after ten years 
storage, beginning with some 20 per cent. lowe: 
tensile strength. The authors consider that this i- 
the highest percentage of zine to permit successful 
rolling. On this point the reviewer differs from th« 
authors, as he deems it too high for rolling, but 
suitable for extrusion. The authors seem to dislik« 
the latter method on account of the occurrence of 
longitudinal lamination, which undoubtedly occur 
when the speed of extrusion is unsuitable. This b) 
the way. As a distinguishing mark, the alloy carrie~ 
the letter “* A.” 

Up to this point rolled bars were used for tests. 
but the authors proceed to describe their experience 
with flat rolling of “‘A’’ and other mixtures, A- 
might be expected, the tests for thin gauge sheets 0! 
| A” came out somewhat higher than those for rods 
It is interesting to note that spinning of the sheet 
nietal was tried, and successfully carried out afte 
some experiments which gave an optimum annealing 
temperature of 250 deg. Cent. Experiments wer: 
| also carried out with very thin sheets to be used fo: 
aeroplane wing covers with good results. The 
investigations were extended to the influence of 
small additions of Fe, Ni, Mn, Mg and Si to “ A,” 
and an alloy “E” was evolved, containing Cu 
| 2.5 per cent., Zn 20 per cent., Mn 0.5 per cent., 
Mg 0.5 per cent., with a stipulated 0.2 per cent. 
maximum for Fe and Si. The diagrams of stress and 
| yield for this alloy, as given, are truly remarkable, the 
| deformations being elastic for stresses well above 
| 30 tons per square inch in the case of extruded rods. 
before and after subsequent rolling. This alloy proved 
| to possess an optimum forging temperature of 350 dex. 
| Cent., at which point 30 per cent. reduction of thick 
| ness could be got without fear of cracking. Quench 
|ing from 400 deg. Cent., and ageing, brought the 
| tenacity to almost 40 tons per square inch, with an 
elongation of 11 -per cent. In this case the only 


defects in extruded metal be reduced to a point where! the mean agrees closely with 1 part in 77, which is | fault of alloy “E” seems to be an admitted difficulty 


it can be neglected for practical purposes, the question 


| used in foundry practice. 


|in working it. Introduction of silicon and zine with 
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a slight diminution of magnesium and manganese 
seemed to improve matters, and two alloys “F” 
and “ G" were developed on these lines. 

There is no doubt that these alloys form a great 
advance over anything used as yet in general practice, 
and great credit is due to their originators, Prac- 
tical difficulties in rolling, extruding and drawing 
can undoubtedly be overcome in commercial mills 
under experienced management, once the ten 
to conservatism, characteristic of the members of the 
metal trade, is overcome. The previously mentioned 
alloy “ Y,” containing Cu 4 per cent., Ni 2 per cent. 
and Mg 1.5 per cent, can be rolled and forged fairly 
easily, and this forms more of a fait accompli, Ite 
property of losing tensile strength very slightly with 
rise of temperature, and, as the authors point out 
later, its great resistance to fatigue under alternate 
stresse~. besides its small tendency to develop ageing 
cracks, make this alloy a great acquisition to engi- 
neerine. The tensile strength of “ Y” is, after all, 
similar to that of duralumin, which loses strength 
rapidly with inerease of ure, and the alloy 
ought to be given a serious practical trial. 

When reading this extremely interesting account 
of all these experiments, one must admire the power 
of initiative of the authors, as well as their flexibility 
of mind, when they are following up certain clues in 
the form of minute variations. One may differ 
from them on details, but the more one has worked 
on similar questions, the more one hopes that all 
this work may not be “ Love’s labour lost.” Apart 


from defining their optimum as arrived at imme- 
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interpretation is not made, but it ought to be possible, , their work, so that not only is there the right man for 
in as far as the lateral movement of the binary system | each job, but a sufficient number of men in —— 
e 


is concerned, as the surfaces generated appear to be | “ill vacancies or to allow for expansion of business. 
continuous. presence of the qualification of executive ability, together 


* eee ‘ . with breadth of knowledge, in the character of his em- 
=. the following seen of the influence « ployer may well constitute the opportunity factor which 
lecular compounds on the properties of the alloys, | completes the student’s success. The absence of these 
the authors revert to percentage diagrams, as in the qualities may easily spell partial failure at least to a youth 
beginning of the work. The treatment of this theo- | of brilliant promise. 
retical part is extremely brief, from obvious reasons,| In dealing with a staff of assistants, it is not always 
but the illustrations give a fair indication of the sy for the superior officer to draw the line finely between 
amount of work done, which must have been enor. | his duty to his firm, his duty to the staff and his own con- 


mous. One must applaud the method of employing | a »_ Acc “~~ ae ve 
models with generating lines shown in perspective, | are considered. With others, it almost appears that they 


as the usual triangular diagrams require rather too consult nothing but their own convenience, and both the 
much of one’s imagination. The theory of solid firm and the staff go to the wall. It is certain, however. 
solutions as applied to metallic alloys is in itself a | that the executive officer who has a capable, well-trained 
difficult. subject on account of the absence of any | and satisfied staff will be in the best position to serve his 
universal criterion, like, for instance, transparency | firm's interests and also to enjoy his own work. 
in the case of glass, or the appearance of erystals Our civilisation is based largely on competition, national 
2 : : and personal. We train our boys to compete with one 
which can be watched in an ordinary t Siaikes tn oldie nel een from thei 
solution. Everything has to be done by inference | ~ i. a> we : a 
fi 2 early years that their worldly success will depend on their 
rom thermal phenomena, and a final appeal to the | ability to outshine their compeers. Even the idealist 
microscope. All the same, a huge amount of work | who shouts for equal conditions for all, urges his son to 
has been done, and there is abundant material for a | bring home a prize from school or perhaps win a scholar- 
eoming generalisation. The authors of the work now ship; while the Communists are ready to compete for 
reviewed deserve thanks from their fellow- | the post of commissary, since all cannot be commissaries. 
workers in metallurgical research, and from the public No system which ignores the human desire for reward 


in gener. . : : : for achievement and the striving after honour can possibly 
™ al for. this 1e8t soniribution to knowledge. endure until this planet is re-peopled with a difierent race 


of men. 
Competition, however, which would give all the prizes 








diately, the authors have also studied influence of | 
time alone, as well as that of time and stress. Pro- | 


longed storing seems almost without exception to 
have increased the dimensions of castings somewhat. 
the maximum amounting to some 0.03 per cent. 
Against one of these cases is marked ‘* overheated,” 
which conveys a vast amount to those accustomed 
to casting aluminium alloys. The tests for fracture 


under prolonged stress seem to indicate a trifling | 


tendency to “season cracking” of the A, E, F, G 
series, but on the whole one has seen worse cases with 
steel and other materials. 


to the strongest is largely neutralised by the principle of 
promotion by seniority, and the extent of this process is 
the main difference between the methods of private con- 
cerns and those of Government Departments. When an 
administration is of such a size and complexity that the 
executive chiefs lose touch with their staff or where 
Tue latest journals from South Africa announce political and social intrigue is feared, the tendency is strong 
. ~ : “ to promote by seniority and not by absolute merit. 

the death, <a September 19th,” of Major Clem D. If the seniority system were definitely and universally 
Webb, M.C., the proprietor of the South African adopted, it would be of little use to,exhort our youths to 
Mining and Engineering Journal. Mr. Webb was attain initiative and technical ability above their fellows. 
bern at Fort Peddie nearly fifty-nine years ago, and and we need only adjure. them to avoid misdemeanour 
was the son of the local magistrate, whose family and attain such a grade of efficiency as will enable them 
had gone out to South Africa in 1820. He was ‘0 retain their posts with the minimum of labour. 

educated at Rondebosch, and qualified es « solicitor e writer has been told by those in Government 


Obituary. 





CLEM D. WEBB. 





In the following chapter on corrosion the authors | at the Supreme Court at Cape Colony. In 1886 he 
give some results relating to the state of the alloys | was appointed by the Cape Government to take 
after immersion in sea water. These results confirm | charge of its exhibits at the Colonial and Indian 
what is well known, viz., the closer the alloys approach. Exhibition in London, but on his return took up 
to pure aluminium, the better they are. Pure | stoekbroking for a time, while he spent some time as 
aluminium stands this class of corrosion immeasur-|a native labour contractor and as a lawyer. Mr. 
ably better than any alloy known. With this some- | Webb always took a keen interest in local politics, 
what condensed review of the practical part, the | and was one of the four leaders of the South African 
reviewer must reluctantly leave this most brilliant | League, which was formed in 1899 to support the 
exposé of what can be done by the time-honoured | independence of the Uitlanders. That was, of course, 


method of trial and error, to turn to the theoretical 
part 


CONSTITUTION OF THE ALLOYS. 


The authors state in the introduction “ that such 
success a8 has been attained in the development of 
the various groups of alloys would not have been 
possible without a concurrent study of the alloys 
from the theoretical side, and the information and 
guidance which that study provided.” It would 
have rendered great service to mankind in general 
if the authors had emphasised the relationships 
between characteristic points in the diagrams of 
thermal equilibria with the physical properties of 
the alloys themselves at those points. One would 


also like to know the actual significance of the appear- | 
ance of certain structures under certain temperature | 


conditions with regard to the behaviour of the alloys, 
&c. As means of proving identities and tracing 
previous treatment, microscopic examination goes a 
long way, and may thus help in retracing a lost step 
in the experiments, but in what way does it form an 
a priort argument ’ There must undoubtedly be 
laws in existence, but have we as vet found any ? 
The authors start with a posfto that the molecular 
compound Mg,Si is the hardening agent in the 
duralumin group, to cite an example. This may be, 
but in commercial duralumin manganese plays an 
important part, and it does not vary in quantity to 
anything like the same extent as the magnesium. 


From the authors’ own showing, Mn and Mg play a | 


similar part with reference to Al, Cu alloys. Con- 
clusions in this line are always open to tertium datur, 
and equally conscientious investigators may arrive 
at different results which may be equally true. But 
to continue. The authors first elaborate a solid 
equilibrium diagram of the ternaries Al, Zn, Cu, and 
this is finally illustrated by a model produced by 
rectilinear geneatrices. Eutectic points become lines 
or surfaces, and surfaces of structural similarity 
become volumes. This mode of illustration is, of 
course, very good, and represents the state of know- 
ledge of the equilibria, studied so far most excellently. 
‘i, Mg, Al alloys are treated in the same way, and 
another model is produced of entirely different nature. 
Speaking mathematically, these solids are produced 


by movement in one direction of a binary surface | 
with uniform increments of the third constituent | 
and simultaneous development of the characteristic | 


points into lines or surfaces, and defined surfaces into 
olids. Mathematically, this is simplicity itself, but 
the various projections require a rather close study. 
in some cases they give rise to assymptotic curves 
by transference of one set of branches of the ordinary 
ae projections in a triangular system of co- 
ordinates, 


in the days before the Boer War. He assisted to form 
the Imperial Light Horse, which distinguished itselt 
| in the Boer War, and although well over military age, 
he received a commission as Transport Officer in 
| German East Africa during the recent wir. After the 
| successful completion of the East African campaign, 
Major Webb took command of a native labour con- 
tingent in France. Mr. Webb married Miss G. E. 
| Pretorious, a descendant of the President of the South 
| African Republic, and leaves a family of six sons and 
| three daughters. 
| 


Factors Necessary for Highest 


Engineering Success. 
By A RAILWAY ENGINEER. 


UNDER the above title there appeared in the issue of THe 
SNGINEER for July 15th, 1921, an extract from an address 
by Mr. Ira O. Baker, M. Am. Soc. C.E., to the Pardue 
| University Student Chapter. Not only students, but 
engineers of every age and standing might well devote a 
| few minutes to a study of this address, which is not only 
| an epitome by a clear-sighted and clear-thinking man of 
| the qualities which are necessary for success in a profession 
which, above all, requires clarity of vision and thought, 
but is also an inspiring call to youth for a high ideal of 
efficiency in the public service, since success in engineering, 
as in other professions, carries with it not merely honours 





for the public good. 


of success : 
(1) Technical ability. 
(2) Breadth of knowledge. 
(3) Initiative. 
(4) Executive ability. 
(5) Ability to write and to speak. 
These are all within the student's grasp, if he will but | 
| apply himself to their attainment, but a factor of almost | 
| equal importance—which is not mentioned, probably for 
| the very good reason that it is beyond his control—is 
opportunity, and it is on this subject that the writer 
| would like to say a few words. 
If a successful engineer possesses Mr. Baker's fifth and 
| last qualification, nothing will be easier to him than to 
address an audience of young engineers on the factors 
to which he owes his success, and, if he possesses modesty 
as well, he will probably not omit to make some reference 
to the particular circumstances which enabled his qualities 
to be recognised at the right time, and to the qualities in 
| his employer or superior officer who gave him his first 
promotion. 
Unfortunately, many youngsters of great ability are 
assed over, temporarily or permanently, owing to the 
lack of one or more of the five qualifications enumerated 
by Mr. Baker, not on their part, but on the part of their 
| employers. The greatest test of executive ability is the 


| 


An actual attempt at an algebraical | capacity for judging men, training a staff and organising 





The lecturer namesd five factors which are fundamental | 


| heart and little head, who fail not by lack of sympathy. 


service that the reward of the man who tries his hardest 
is often little different from that of him who does the least 
possible, and that the effect of a special effort, if it does 
not actually lead to unpleasantness, may easily be 
neutralised by the inertia of the superiors who are sure 
of their reward whatever their performance, and thus all 
initiative on the part of juniors is frequently drowned. 
To this cause, which seems to be almost inseparable from 
Government work, is probably due the costliness and 
inefficiency of the large staffs employed by Governments 
all over the world. 

Nothing is sadder than to see the idealism of youth 
sapped by a premature cynicism, and nothing is more 
refreshing than age and experience whose ideals have 
survived the many disappointments and rebuffs which 
all idealists must bear, and it is, to the author, a matter 


| of surprise and congratulation that so many of his friends 
| seem to retain their faculty of building castles in the air 


long after a cynical view would demolish their airy founda 
tion, The ideal, however, of a state where all work for 
the common good, without hope or desire for financial 
reward or for any material improvement, and where 
enthusiastic scientific men compete with each other for 
the honour of serving their generation, content with its 
thanks alone, is, unfortunately, or perhaps fortunately, 
likely to be realised anywhere but on this earth. 

Whereas, therefore, it is the wisdom of youth to seize 
opportunity, it is the duty of age to provide it; but one 
often hears age exhorting youth to do its part, and at th« 
same time failing to see how its own is left undone. 

If age has not cultivated the faculties of clear thinking. 
sane organisation and wise judgment, it is impossible for 
it to give proper opportunities to youth, and thus we see 
a business becoming stagnant or moribund through the 
reins of office falling into inefficient hands. 

To bring the matter down to a more practical form, the 
author would like to suggest the following five desirable 
qualifications for those who have in their hands the fate 
of our young men :— 

(1) Scientific and Business Ability in a thorough 
organisation for training men and awarding promotion. 

(2) Confidence in willingness to entrust responsibility 
to their subordinates. 

(3) Friendliness in sympathy and close touch with 


staff. 
and monetary reward, but a solid achievement of service | 


(4) Unselfishnese. { In appreciation of the necessity for 

(5) Modesty. co-operation and honest recogni 
tion of services rendered. 

There are men who may be described as men of large 


but by weakness and inability to recognise merit. There 
are others who have the ability to recognise a good 
assistant, but are too selfish to give him his proper place 
Some are so obsessed with their own position and attain- 
ments that they try to do the whole work of their office 
themselves, and fail to realise how much better it would 
be done by a capable staff of assistants. Others, again. 
are successful in inspiring initiative and originality and 
in training a staff, but insist on acquiring the whole reward 
themselves. 

In conclusion, one might suggest that all engineers who 
have the responsibility of employing or training the youth 
of our profession might give a thought to Mr. Baker's 
address, and consider whether they really are able to 
recognise in their staff those qualities which he so well 
describes, and whether they are doing all in their power 
to provide the missing factor—Opportunit) 


Own Friday afternoon last, Field-Marshal Lord Haig 
unveiled the memorial, in the approach from Euston-road 
to Euston Station, erected to the memory of the 3719 
London and North-Western servants who laid down their 
lives in the war, 
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FIG. 19 


| 36in. and 38in. by 36in. A triple-expansion pumping 
American Pipe Lines for Pumping engine of the same general type is shown in Fig. 17, 
| page 456. The three engines illustrated in Figs. 15-17 
Oil. | are types built by the John H. McGowan Company, 
No. IV.* | of Cincinnati. It will be noted that in the modified 

| Corliss valve motion no dashpots are used. 
Boru steam and internal combustion engines are| Similar engines are used extensively for pumping 
used at the pumping stations of pipe lines, the steam | water, but in such case the pump end is of considerably 
plants having boilers fired by coal, fuel oil or natural | different construction. An important difference is 


gas. |to be found in the valve area, the velocity of oil 


A compact design of horizonta triple-expansion 
condensing crank and fly-wheel oil pumping enzine, 
constructed by the National Transit Pump and 
Machine Company, of Oil City, has its three evlinders 
placed side by side and driving a crank shaft with 
two fly-wheels mounted on either side of the middle 
or intermediate cylinder. From each 
extend rods connected to the plungers of two oil 
cylinders opposite the steam eylinder. This engin 
has the Corliss type of valve motion. Its cylinders 


crosshead 


A compound tandem duplex four-cylinder slide | through the valve seats being about 100ft. to 125ft.;are 24in., 40in. and 60in. diameter, and 36in. stroke 


valve engine, with directly connected oil pump, is | per minute, while in handling water the velocity 


The plungers, of cast iron, are Jin. in diameter and 




















Side Elevation: Diesel Engine 
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End Elevation. 
FIG. 20—GENERAL ARRANGEMENT 


“THe Engineer” 


OF DIESEL ENGINE OIL PUMP ON THE 


varies from 180ft. to 200ft. per minute. Oil-pumping 
engines have usually wing type pressure valves, 
|which provide a fairly free opening through the 
single Corliss valve placed transversely under it, | valve seat. Another type of valve for oil is the 
with passages from the valve chamber to each end of | “ multiplate,” in which a dise valve provides a 
the cylinder. The valve stems have crank arms, | passage, not only round the circumference of the 
which are coupled together and operated by a rod | valve, but also through ports in the centre of the 
connection from the crosshead. The slide valve |-valve. In recent years many oil pipe line operators 
engine has ordinarily steam cylinders, about 16in. | have shown a preference for a solid brass ball valve, 
by 24in. and 25in. by 24in., with 10in. oil pumps. | but although this form is used in pumps operated by 
In the semi-Corliss engine they are about 2lin. by | internal combustion engines, it is very seldom applied 
~ * No. ITI. appeared October 14th. | | in connection with steam-operated machines. 


shown in Fig. 15, page 456. In some similar engines 
a semi-Corliss type of valve motion is used, as shown 
in Fig. 16, on the same page, each cylinder having a 


YARHOLA PIPE 


Side Elevation. Oi| Pump. 
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LINE 


work in cast steel cylinders. The suction opening 's 
10in. and the discharge opening 8in. in diameter. 
The maximum working pressures in this engine «re 
150 lb. per square inch in the high-pressure steam 
cylinder and 900lb. in the oil cylinder. When 
running at 50 revolutions under these conditions 
the delivery capacity is 51,000 barrels, or 2,142,000 
gallons in twenty-four hours. 

A geared pump for auxiliary or reserve service 1s 
built by the same company. Herringbone main 
gearing is used, the pinion being on the pump sie 





with its shaft mounted on the frame for the pump 
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erossheads. Crank discs on the spur wheel shaft 
carry short connecting-rods to crossheads, from which 
the pump plungers are driven, With 5in. by 18in. 
pump cylinders. and 9001Ib. pressure in the force 
main, this .—pumping set at 50 revolutions per 
minute has a»eapacity of 11,900 barrels of oil in 


twent v-four hours. 


Dieset Encryes ror Pumpimne Or. 


Although steam pumping engines are used in the 
great majority of cases for oil pipe lines, there is an 
extensive and increasing use of internal combustion 
engines, Which latter have proved reliable in con- 
tinuous service and have shown low maintenance 
costs. 

A conspicuous example of this development is 
found in connection with the Yarhola pipe line, 
555 miles long, ‘Which was described in an earlier 
article. The pipe line has nine pumping stations 
equipped with twenty-one Diesel engines of 270 and 


180 horse-power. In the opinion of Mr. A. K. Riddle, | 


superintendent of the line, the oil engine has many 
advantages over the steam engine. 
its fnel consumption is low, averaging only about 
0.7 barrel of fuel oil 


square inch. The plant further requires but a small 
number of men to operate it, as compared with a 
stearn plant burning coal. 
the elimination of boiler troubles and water supply 
difficulties, as very little water is lost or consumed in 
the operation of the engines. 

The two pumping stations on the first 130-mile 
section of the Yarhola pipe line had a daily capacity 
of 8000 barrels, one of them being at the head of the 
line in the oilfield and the other at mid-length. Two 


intermediate stations were built later, and new 


pumping plants of 12,000 barrels capacity were | 


installed. For the 325-mile extension to East Saint 
Louis, five pumping stations were provided, having 
units of 12,000 barrels capacity. Each of these 
stations has three 12,000-barrel units, one of which 
is kept in reserve. Thus there are now nineteen units 
of 12,000 barrels capacity with 270 horse-power 
engines, and two units of 8000 barrels and 180 horse- 
ower. 

The larger oil engines have three cylinders, while 
the smaller have two, but in each case the engine 
drives a pair of pumps. In all cases the engine 
cylinders are 16in. by 24in., with pump plungers 
bin. by 24in. The engines are run at about 220 
revolutions per minute, and drive the pumps through 
a cast steel transmission gear of the Francke type, 
with herring-bone teeth. The gear ratio is 5} to 1. 
At the normal pump speed of 38 revolutions, the 
triplex units give a displacement of 500 barrels 
per hour, while that of the duplex units is 334 barrels 
per hour. These engines and pumps were construct 
by the Allis-Chalmers Manufacturing Company, of 
Milwaukee. 


The general arrangement of one of the larger | 
plants is shown in Fig. 20, while Figs. 18 and 19—| 


the former on page 456—are views of one of the plants 
as installed. It will be seen that the shaft of the oil 
engine is coupled to the pinion shaft of the Francke 
transmission gear. Crank arms on the spur wheel | 
shaft carry connecting-rods, which operate the | 
crossheads of the pump plungers, these plungers 
being of the outside end-packed type. The valve 
chambers are of cast steel, each containing a bronze 
valve of the double annular type, with a steel re- 
movable flat-faced valve seat. Pressure relief and | 
by-pass valves are provided to facilitate starting | 
against the heavy load of an oil main fitted with | 
cold oil. These valves are also safety devices. Speed | 
control devices are fitted to all the engines. The 
pumps are designed for a working pressure of 1000 Ib., 
though they are worked normally at 900 Ib. 

parts subjected to oil pressure were tested to 1200 Ib. 
at the builders’ works. 

For successful continuous operation, the Diesel | 
engine requires an ample supply of clean cooling | 
water which will not cause deposits of scale in the 
cylinder jackets. As the water supply at all the 
stations on this line is of poor quality and limited 
quantity, it was decided to distil the cooling water 
and circulate it in a closed system, thus providing | 
against seale or sediment, which would impair the 
cooling efficiency of the jackets. For each engine | 
there are two belt-driven pumps, one of which | 
maintains a circulation of water, first of all through | 
the cylinder jackets, and thereafter through a closed 
system of galvanised pipes which is arranged under 
a cooling tower. 

The other pump takes heated raw water from a| 
basin beneath the cooling tower, and discharges it to | 
@ water distributor above this tower, from which it | 
flows over racks of thin timbers placed edgewise | 
in the tower. In this way the water is cooled by the | 
air, and at the bottom of its travel it is diverted to 
flow over the pipe coils of the cooling system, from 
which it falls to the concrete collecting basin, to be 
again taken up by the pump. To provide the small 
amount of make-up water in the jacket cooling system, 
the exhaust manifold of each engine is fitted with an 
evaporating device in which the water supply and 
water level are controlled automatically. Both the 








engines and pumps are provided with independent 
circulating and filtering systems of lubrication. 


In the first place | 
or 29 gallons—per 1000 barrels | 
of oil pumped at a working pressure of 500 Ib. per | 


In addition, there is | 





| 
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In pumping the oil, an equalising system is used 
which minimises the loss by evaporation of the most 
volatile and valuable components of the crude oil. 
At each station there is the usual steel storage tank 
of 37,500 barrels capacity, and a 1000-barrel steel 
equalising tank, the former being used for emergency 
| purposes. The equalising tank is connected with the 
| incoming line pipe and with the pump suction, so 
that changes of level of oil in the tank indicate a 
difference in the amount of incoming and outgoing 
oil. With these fluctuations of level shown on a 
gauge, the station operator is able to equalise the 
pumping. By reason of the comparatively small 
diameter of the equalising tank, these fluctuations 
are indicated very quickly. 

At each station there are separate buildings for 
the main line pumping units and for the auxiliary 
apparatus. They are of brick with concrete floors, 
and have flat concrete roofs, waterproofed with 
tarred felt and a layer of gravel, Steel doors and 
| steel window sashes are used to minimise the danger 
from fire. In the main building there is a 10-ton 
overhead bridge crane, operated by hand and 
travelling on runway girders supported by pilasters 
|in the side walls. In the smaller building are the 
fire and general utility pumps, an electric generator 
driven by an oil engine, and a small ice-making 
|machine. A tool store and a small repair shop are 
| also to be found in this building. 
| Neat and attractive five-room cottages are pro- 
| vided for the workpeople, each with running water 
in the kitchen and bathroom. There is also a garage 
for the two motor cars and the light truck which 
form part of the equipment of each station. Sanitary 
conditions are served by a sewerage system connected 
to a septic tank. 





PUMPING THROUGH RiFLED PIPE. 


The difficulties experienced with some of the earlier 
Californian pipe lines in pumping the heavy and 
viscid Californian oil led at an early stage to attempts 
at heating the oil, so that it would be more fluid and 
would flow more easily. At that time the results 
were not satisfactory, since at temperatures sufficient 
for long distance pumping there was a deposit of 
asphaltine, which caused the pipes to clog. Another 
method tried was_the addition of water, with the 
idea of forming a film between the oil and the pipe 
and thus reducing the friction. But as 30 per cent. 
of water was required to improve the conditions for 
pumping, and as there was a tendency to form an 
}emulsion which it was difficult and expensive to 
| separate, this plan also failed. Mixing with lighter 
| oils had the objection that these oils had to be 
| pumped for long distances to the heavy-oil fields. 
Furthermore, the mixing caused a loss of the light 
| oils which commanded a much higher market price 
| than the heavy oils. 
To overcome the difficulty, a rifled pipe was 





| designed by Mr. John D. Isaacs, consulting engineer 


of the Southern Pacific Company, and Mr. Speed, 
superintendent of pipe lines. By means of a machine 
specially devised, six helical grooves were cut in each 
pipe, making a complete turn in 10ft. The idea was 
that with the centrifugal motion the water would 
be kept against the pipe, forming a lubricant for the | 
thick stream of oil. The pipe was laid slightly 
waving in a vertical plane, so as to form traps in 
which water would collect when pumping was stopped, 
and thus avoid the formation of solid plugs of oil. 
‘At the pumping station the water was introduced 
into the pipe through an annular opening around | 
the 7in. pipe through which the oil entered the 8in. 
rifled main. It is of interest to note that the rifling 
was done by pulling through the pipe a carriage 
having rollers which indented helical grooves to a 
depth of about fin. 

This system of pumping oil through rifled pipes 
worked very well until such time as, through in- 
judicious drilling of wells, the oil in the fields became 


| 


| saturated with water, and reached the surface in the | 


form of an emulsion. When this fluid was pumped, 
the water introduced into the pipe to form the | 
exterior film combined with the water in the oil, | 
so that the entire contents of the pipe became emul- 

sified. When emulsification took place, the purpose 

of the rifled pipe was completely defeated. For the | 
successful transportation of the mass of “ wet” | 
oi], it was found necessary to build intermediate | 
pumping stations, and to heat the oil in the usual | 
way in order to make it sufficiently fluid for econo- | 


mical pumping. | 


CONCLUSION. } 


In addition to the great system of trunk lines for | 
pumping oil, practically all the oil pipe companies 
engaged in transporting petroleum have extensive 
systems of gathering pipes which bring the oil from 
the producers’ tanks at the oil wells to the tanks of | 
the pumping station at the head of the trunk line. 
There are also gathering pipe lines which are owned | 
by the producers instead of by the pipe line com- 
panies. These gathering systems are composed | 
usually of 4in. and 5in. pipes, carrying relatively | 
light pressure and laid largely on the surface of the 
ground. The pumping engines are usually of the 
direct-acting reciprocating type, driven by steam. 





see ai sd | 
| 








Some Alloys of Aluminium.* 
By W. ROSENHAIN, 8. L. ARCHBUTT, axp D. HANSON 


Section I. 
| 


Introduction._-The present summary gives a_ brief 
| account of the "sama contents of the Eleventh Report 


| to the Alloys =n Committee. That report, com- 
prising 256 pages, 92 figures in the text, and 24 plates, 
is ii au i 


'y condensed record of researches cov 
a period of eight years since the publication of the Tenth 
Report. Owing to the length of time covered, the effect 
of war conditions, and other developments leading to the 
employment of greater resources than those used in con- 
nection with earlier reports, the results and data recorded 
are so numerous that representation by graphs and dia- 
grams has been extensively employed. 44 it is only 
,»08sible to refer briefly to the more important features, 
ut in order to facilitate reference to the full report, page 
references are given, in brackets, for each item. 

In representing the report, the authors point out that 
the researches are the result of the organised work of 
practically the whole staff of the Metallurgical Department 
of the National Physical Laboratory, and that they have 
received important help from colleagues in other depart- 
ments of the Laboratory, and from a number of firms and 
gentlemen connected with the industry. Fully detailed 
acknowledgments are made (pp. 7 to 10 of the Main 





Report). 
Section II.—Cast Antoys. 
II (a). Alloys for Use at Ordinary Temperatures. 
In continuation of the researches described in the 


| Tenth Report to the Alloys Research Committee, the 
| properties of the alloys of copper, zinc, and aluminium 
| have been further examined. A considerable number of 
castings, both sand and chill, have been made and tested. 
| Tensile strengths up to 19 tons per square inch in the case 
of sand castings and 20 tons per square inch in the case of 
| chill castings have been obtained with alloys containing 
| 2 to 3 per cent. copper and about 25 to 30 per cent. zinc, 
| whereas in alloys containing about 15 per cent. of zine, 
| tensile strengths of about 14 tons per square inch are 
| recorded (p. 15). For practical purposes, however, the 
alloys rich in zinc have certain undesirable properties ; 
| they are very weak and brittle when hot and are therefore 
liable to accidental injury in the foundry, and they have 
a relatively high density. For these reasons, alloys having 
| a rather lower zinc content, in combination with 2 to 3 per 
| cent. copper, have been found most generally useful for 
|eastings not exposed to high temperatures. The best 
known is that which was widely used during the war under 
| the Aircraft Specification “L5."" This alloy contains 
| from 12} to 14} per cent. of zine and from 2} to 3 per cent. 
| of copper. A freshly cast chill test bar is specified to show 
| a tensile strength of not less than 11 tons per square inch 
and an elongation of 4 per cent. on 2in., requirements 
which are very moderate, and have often been exceeded 
| by the authors. The strength of such castings, however, 
increases considerably on ageing (p. 158). 

The density of alloys of this system has been determined 
in a large number of cases (p. 17). In alloys containing 
up to 3 per cent. of copper the density varies from approxi- 
mately 2.8 in an alloy containing 5 per cent. of zinc to 
3.2 in an alloy containing 25 per cent. of zinc. Castings 

lof “L5” have a density of approximately 3.0, the 
| differences between sand and chill castings being in- 
appreciable. 

Other alloys, arising out of investigations described in 
Sections II (6) and II (c), are also suitable for use at ordinary 


| temperatures ; they are described in the next two sections. 


II (6). Cast Alloys for Use at High Temperatures. 


The advantages to be gained from the use of aluminium 
alloys as pistons in aeroplane and other high-duty internal 


| combustion engines having been demonstrated in practical 


trial as well as indicated by theoretical considerations, the 
problem of finding the most suitable casting alloy for this 
purpose became of considerable importance. A very 
large amount of attention has been devoted to this subject. 

In the first place it became necessary to ascertain the 
strength of various alloys at high temperatures in the 


| manner which has already been described (see Eighth, 


Ninth, and Tenth Reports to the Alloys Research Com- 
mittee). The results of tests on aluminium-zine alloys 
show that the tensile strength falls off very rapidly as 
the temperature increases. Further tests at high tempera- 
tures have shown that the ternary alloys of copper, zinc 
and aluminium behave in a similar manner. In the case 
of the alloy “ L5”’ it is found that, starting with a tensile 
strength of about 13.5 tons per square inch at normal 
temperature, the strength falls off at 250 deg. Cent. to 
little more than 4 tons, and at 350 deg. Cent. to about 
1.5 tons per square inch (p. 19). For this reason, alloys 
containing zinc have been abandoned for use where high 
temperatures are involved. ; 

The behaviour of certain binary copper-aluminium 
alloys in the extrusion press had suggested that they possess 
considerable strength at high temperatures, and an exten- 
sive series of tensile tests was therefore undertaken on 
alloys belonging to this system (p. 21). Alloys containing 
6 to 14 per cent. of copper have approximately the same 
strength (7 tons per square inch) at 250 deg. Cent.; at 


| somewhat higher temperatures, however, the alloys con- 


taining 12 to 14 per cent. of copper are distinctly better 
than those containing lower proportions. The 12 per cent. 
alloy, for example, at 350 . Cent. possesses a tensile 
strength of about 4.6 tons per square inch as compared 
with 3.4 tons per square inch for the 8 per cent. alloy, 
The alloy containing 12 per cent, of copper has been 
extensively used for the manufacture of light alloy pistons 
and is well known by its Air Board specification number 
“Ls.” 

Efforts were made to improve the properties of the 
simple copper-aluminium alloys by the addition of other 
elements, and it was found that manganese in small pro 
portions has a profound influence on their strength. In 
alloys containing both 8 and 14 per cent. copper, both 
chill and sand cast, it was found that the addition of 1 per 
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cent, of manganese causes an actual increase in tensile | 
strength with rising temperature up to 250 deg. Cent.; 
at this point the tensile strength is approximately 1 ton | 
per square inch greater than at normal temperatures. 
Above 250 deg. Cent. the strength decreases at much the 
same rate as that of the pure copper alloys ; but, owing 
to the initial rise, the strength at 350 deg. Cent. is still 
very much better. In the 14 per cent. copper alloy con- 
taining 1 per cent. manganese the strength rises from | 
® tons, as chill cast, to 10 tons per square inch, when | 
tested at 250 deg. Cent., while at 350 deg. Cent. 6.4 tons | 
per square inch are still obtained. In the case of sand | 
castings the results at normal temperatures and at 250 deg. 
Cent. are approximately 1 ton per square inch less than | 
chill castings, but at 350 deg. Cent. this difference has | 
practically disappeared (p. 23). 

This effect of manganese was so striking that it was 
investigated more closely, with a view to ascertaining if 
the addition of greater or smaller amounts would produce 
better results. It was, however, found that the best 
results were obtained with 1 per cent. manganese, and that | 
the effect of this element was less if the content differed | 
apprectaliy from this value (p. 24). 

or various reasons (p. 24) the 14 copper, | manganese | 
alloy was not rded as the final solution of the piston | 
alloy problem, and other alloys were investigated. Addi- 
tions of iron, molybd t ten, chromium, vanadium 





A) 


and other elements to copper-aluminium alloys were tried | 


without better results. In the majority of these alloys | 
it was found that a comparatively small addition of the 

second element made the metal very difficult to cast. | 
More promising results were obtained in the case of | 
nickel-copper-aluminium alloys, which were at a later date | 
further improved by the addition of small amounts of 

magnesium. The first result of adding nickel is a marked 
inerease in the tensile strength, both in the cold and at | 
250 deg. Cent. (p. 27). For example, the strength of the | 


12 per cent. copper alloy at normal temperature is raised | 


by nearly 2 tons by the addition of 3 per cent. nickel, and | 
by over 3 tons per square inch at a temperature of 250 deg. | 


Cent., at which a tensile strength of 10 tons per square inch | 
is obtained. At 350 deg. Cent., however, the tensile 
strength is still rather low, namely, 5.3 tons, about | ton 
per square inch lower than that of the “14/1” alloy. 
The addition of small amounts of magnesium to alloys 
containing both copper and nickel led to further improve- 
ment (p. 28). In one case, in an alloy containing 8 per | 
cent. copper, 2 per cent. nickel, and | per cent. magnesium, 
a tensile strength of nearly 13 tons was observed, as com- 
pared with 8 tons per square inch in the alloy having the 
same copper and nickel content without magnesium. 
Ultimately it was found that the copper content of these 
alloys could be safely reduced with considerable advantage 
both to lightness and to thermal conductivity, and an 
alloy containing 4 per cent. copper, 2 per cent. nickel, and 
1} per cent. magnesium, mentioned elsewhere in this 
report as alloy *‘ Y,’’ was adopted.- This alloy, in the form 
of lin. chill castings, possesses a tensile strength of 13 tons 
per square inch, at normal temperature, which only falls 
to a little over 11 tons per square inch at 250 deg. Cent., | 
to 8 tons per square inch at 300 deg. Cent., and to 5 tons 
per square inch at 350.deg. Cent. An interesting and 
important observation in connection with this alloy is | 
that the elongation at 350 deg. Cent. is fairly large (about | 
15 per cent.) ; this led the authors to try forging and rolling 
of the material with very successful results (Section ILI (c). 
Further experiments showed that the nickel and 
magnesium contents of this alloy might be varied within 
reasonable limits without very harmful effects, but the 
composition originally arrived at, as quoted above, is the | 
best of the materials tested. 





Casting of the Alloys. 


In addition to the ordinary precautions which have to 
be taken in making complicated castings, in order to avoid | 
such defects as * drawing,” evolution of gas, &c., some 
special points may be mentioned. In the case of alloy 
“ Y” and other aluminium alloys containing magnesium, 
the method of adding this latter element is found to be of 
importance. 
best to add the magnesium in the form of pure metal cut | 
into fairly large pieces and to push these rapidly under the | 
surface of the molten aluminium, so that they can dissolve | 
without coming mto contact with the air. The addition | 
should be made immediately before the metal is poured | 
into the mould. Some care is also necessary in making | 
additions of nickel. Pure nickel does not readily dissolve 
in aluminium, and the authors find it best to prepare a | 
** hardener ” or rich alloy, containing 20 per cent. of nickel, | 
and to add this in the requisite quantity to molten | 
aluminium. Hardeners richer in nickel are to be avoided 
on account of their high melting points (p. 32). } 


Thermal Conductivity. 


The gain in efficiency in internal combustion engines 
which results from the use of light alloy pistons is due, not | 
so much to any small saving in weight of the reciprocating | 
parts, as to the greater heat-conducting power of the | 
aluminium alloy. Careful determinations of the thermal | 
conductivities of the different alloys were therefore made | 
during the progress of the research (p. 37). ‘The values | 
obtained for the various alloys do not, as a rule, differ to | 
any large extent, although the “‘ 14/1" alloy, in the “ as | 
cast” condition, is a notable exception to this rule. In 
this latter case values of 0.25 to 0.27 were found in castings | 
tested at 100 deg. Cent., as compared with values of 0.35 | 
to 0.39 in the case of most of the other alloys, and with | 
.50 in the case of pure aluminium. The values found | 
for alloy “ Y” are appreciably higher, 0.37 and 0.40 | 
being obtained in the case of chill castings tested at 100 deg. 
Cent. and 300deg. Cent. respectively. Annealing at 
450 deg. Cent. has a berieficial effect on practically all the | 
alloys, this effect being slight except in the case of the | 
“14/1” alloy, which, after this treatment, is little inferior 
to any of the others. Comparison tests made on samples | 
of cast iron gave values of 0.10 to 0.12 under similar | 
conditions of heat treatment and testing. 


IT fe). 


Considerable improvement in the mechanical properties | 
of cast aluminium alloys has been obtained by suitable | 
heat treatment. Practically all castings possess inequalities 
of composition due to micro-segregation during solidifica- 


Heat Treatment of Castings 


In the authors’ experience it has been found | 
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tion. In the case of the simple copper-aluminium alloys, 


Taste 1.—Alloy“ Y.” lin. Diameter Chills. 


Ultimate stress. 
Tons per square inch. 


Treatment 


15 deg. C, 
12.6 


7 
| 250 deg. C. | 
As cast .. teat ey: “<a 0.5 ° 
Tempered 48 hours at 250 deg. C. 
Heat TREATED. | 

(1) Open muffle :— 

6 hours, 480 deg. C.. quenched ond 
6 hours, 480 deg. C., tempered 48 
hours at 250 OL ne oe esl 
48 hours, 480 deg. C., quenched and 


se | 


48 hours, 480 deg. C., tempered 48 
hoursat 250deg.C. .. .. ; 
(2) Nitrate bath :— 
6 hours, 480 deg. C.. quenched and 
6 hours, 480 deg. C., tempered 48 
hoursat 250deg.C. .. .. .. 
48 hours, 480 deg. C., quenched and, 
a ave ae wai are we 
48 hours, 480 deg. C., tempered 48 
hoursat 250deg.C. .. .. .. 
(3) Nitrate bath :— 
6 hours, 530 deg. C., quenched 
boiling waterandaged.. .. 


| 21.0¢ 


| 


in 


Maximum elongation at 15 deg. C. at 2.25 per cent. on 2in. 
Maximum elongation at 250 deg. C. at 3.75 per cent. on 2in. 
Elongation at 15 deg. C., 6 deg. 5 per cent. 


* 
! 


for example, castings containing as little as 2 per cent. of 
copper normally contain free particles of the com 
uAl,, whereas a saturated solid solution of this compound 
in aluminium contains nearly 5 per cent. of copper. By 
annealing at about 500 deg. Cent. the undissolved CuAl, 
can be brought into solid solution in alloys containing up 
to about 4} per cent. of copper, with considerable improve- 
ment in the mechanical properties; for example, the 


| strength of the alloy containing 2 per cent. copper was 


found to increase from 8 tons per square inch “as cast" 

to 10 tons per square inch after annealing, and that of the | 
alloy containing 4} per cent. of copper from 9} tons to 

15 tons per square inch. At the same time a remarkable 

increase in elongation is produced (p. 40). 

Still more striking and important results have been 
obtained by heat treatment applied to castings of the 
alloy *‘ Y.” In the first place, prolonged annealing at a 
temperature near 500 deg. Cent. was applied, and this was 
followed by quenching and ageing, either at room tempera- 
ture or at higher temperatures up to 250 deg, Cent. (p. 41). 
Some of the results obtained after various treatments. of 
castings of this alloy are shown in Table I. (Table TV., 
p. 42 of the Main Report). 

Attention is drawn to the high value obtained after 
heat treatment at 530 deg. Cent., followed by quenching 
in boiling water, and ageing. 


Section III.—Wrovenrt ALtoys 


This section deals. with alloys capable of being wrought 
by such operations as forging, rolling, extrusion, cold 
working, &c., and describes not only the mechanical pro- 


perties of the alloys when heat-treated, but also their | 


behaviour while undergoing working and the methods 
adopted in order successfully to produce them on a manu- 
facturing scale. 


III (a). The Ternary Alloys of Aluminium, Zinc, and 


Copper. 

A study of the behaviour and properties of the ternary 
alloys of copper and zinc with aluminium naturally followed 
the results of the Tenth Report to the Alloys Research 
Committee. The results of this study led at once to a 
further examination of the alloys containing 3 per cent. of 
copper with 20 and 25 per cent. of zinc, which were men- 
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TABLE 


Condition. 


Rod. 
lfin. diameter 
ljin. diameter 
fin. diameter 

in. diameter 
fin. diameter 
fin. diameter 


(1) Hot rolled 
Hot rolled 
Hot rolled 
Hot rolled -— 

(2) Annealed 200 deg. C.. . 
Annealed 225-250 deg. «. 
Sheet. 

0. 104-0. 048in. thick. .| 
0. 020in. thiek . .| 
0.050in. thick . -| 
0. 104in. thick. . 

6.119-0.048in. thick. . 


(1) Hot rolled 
Hot rolled 
Hot rolled, 

(2) Do., anneal 

(3) Cold rolled 

' (4) Do., annealed 


Produced from }in. rod by cold dr 
1) As recerved from Messrs. 
Wiggins } 


aged four years 
200 deg. C. 
226-250 deg. &. 
Wire. 
0. 063in. diameter 
.020in. diameter 
.0125in. diameter 
.063in. diameter 
.020in. diameter 
.0125in. diameter 


0 
0 
0 
0 
0 


2) Annealed 250 deg. C. 


* All in tons per square inch. 


carried out at the works of the British Aluminium Com- 
pany convinced the authors that successful rolling of these 
alloys could be achieved. As soon as the experimental 
rolling mill was installed at the National Physical Labora- 
tory a systematic study of these alloys was commenced. 
In the case of the “ 3/25" alloy (alloy B) considerable 
initial difficulties were experienced, and, in view of the 
urgent need for the production of a satisfactory light 
alloy, attention was transferred to the distinctly softer 
alloy, containing 3 per cent. copper and 20 per cent. of 
zinc (alloy A), whose properties are little inferior to those | 
of alloy B, and which has the advantage of a slightly lower 
density. 


| obtained. 


—Summary Table. Tensile Testa. Alloy 3/20.’ Density 3.1. 


Elastic 


limit. 
. 


11.8-13.0 


l swing with intermediate low tem|perature 
' us - 27.8 
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_ Acomplete study was made of the different factors which 
influence casting, forging, and rolling, and the treatment 
necessary for success at all stages was carefully determ ined 
Particular attention is drawn to the necessity for obtain. 
ing a casting free from ‘surface defects and shrinkage 
cavities, and the necessary methods are described (p 74), 
Suitable ——— of the forging tem ture and the 
amount of forging, as well as adequate lubrication of th. 
rolls, were also found to be essential (p. 75). By the suit 
able regulation of these and other conditions, billets \ ere 
successfully broken down and rolled into bars | gin. o, 
ljin, diameter, after which no further difficulty was, 
experienced in reducing the alloy to any desired size 
in new difficulties arose in connection with the pro 


| duction of sheet, especially when cast slabs of large size 


were used, and it became nec y further to study the 
casting conditions before the initial difficulties were over. 
come. The fact that the condition of the surface was 
largely responsible for cracking, which occurred during 
breaking down, was shown by results obtained in forging 
and rolling slabs whose cast surface had been removed 
in a planing machine to a depth of approximately jin, 
After forging, these machined slabs gave practically purfect 
rolled blanks. By the use of various mechanical aicis, of 
which the most successful was a small V-shaped groove 
cut from top to bottom at one side of the slab mould. 
down which the metal was poured, satisfactory suriaces 
were obtained. After removing the small V-sh:ped 
runner on the edge of the slab it was found poasille 1 
obtain forged and rolled blanks practically free from dei: 


Cte 


| Another difficulty in the early stages was low ductility 


in the transverse direction, which was overcome by 
rolling with excellent results (p. 77). 


III (b). Cold Working. 


In connection with the production of very thin sheet 
and of spinnings of alloy “* A,” it was necessary to study 
the conditions under which this material can be cold. 
worked. At first considerable difficulties were encountered 
through loss of ductility of the material, which was not 
restored by the annealing process adopted. An investiga 
tion into the annealing properties of the alloy (p. 81) 
showed that too high a temperature was being used 
(450 deg. Cent.), and by the adoption of a much lower 
temperature (250 deg. Cent.) successful results were 
It should be noted, however, that although 
material which has been cold-rolled and annealed at 
250 deg. Cent. possesses considerable ductility, it is some- 
what weaker than the same material in the “ as rolled” 
condition, a difference of 3 to 4 tons per square inch being 
found. By the use of the treatment outlined above, not 
only were successful spinnings of this material obtained, 
but it was also found possible to produce very thin sheet 
(0.0035in. thick), having a tensile strength of 23 tons per 
square inch. With a more suitable set of rolls it is probable 
that this thickness could be reduced still further (p. 84) 

In the same way, no difficulty was found in the production 
from rolled rod of wire of any desired diameter, by cold 
drawing with intermediate low-temperature annealing ; 
wire of 0.0125in. diameter was successfully produced by 
Messrs, Wiggins, of Birmingham, from jin. rod rolled at 
the National Physical Laboratory. In the “as drawn” 
condition this wire possesses a tensile strength of 27 tons. 
and, after annealing at 250 deg. Cent., a strength of 
20.7 tons per square inch. A summary of tensile tests on 
this alloy in various conditions is given in Table 2 (Table 39, 
p- 143 of the Main Report). 

The. data there given represent mean values derived in 
many cases from a large number of tests, and the authors 
consider that these values can readily be obtained in 
ordinary manufacture. The data referring to elastic 
limit represent the ‘‘ limit of proportionality,’’ as measured 
by means of a delicate extensometer Results of further 
tests are given in the Main Report and include shear 
tests (on sheet), in which values of 22 to 23 tons per square 
inch have been found (p. 92), fatigue tests (p. 93), some 
results of which are given in Table 5 of this summary, 


ross 


Reduction 
of area, 
per cent. 


Elongat ion 
per cent 
on 2in 


Limiting , 
proof 
stress. 
> 


Ultimate 
stress. | 
> 


Yield 
stress. 
. 


17 
18 
21 
304 


21 


27.0 
2 
0 

3.0 


“Ite S tote 


an nealing 


+ On lin. t On 4in. 


| tioned in the previous report, Preliminary experiments notched bar impact tests (p. 93), and low temperature 


tensile tests, carried out at temperatures of — 80 tleg. 
Cent. and -— 185deg. Cent., which showed that such 
intense cold had no embrittling action (p. 98). 


III (ec). Development of Alloys ** E”’ and * Y.” 
Numerous attempts have been made throughout the 
cotirse of this research to improve the mechanical pro- 
perties of the alloys by making use of the hardening effect 
uced by the addition of small quantities of magnesim. 
ince the aluminium-zinc-copper alloys, whose develop- 
ment has alregdy been described, have such good tensile 
properties, it was hoped that the as gee of the 
hardening effect due to magnesium would bring about 4 
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considerable further advance. The addition of magnesium 
immediately introduced further difficulties, and especially 
increased the difficulty of forging. Attention was there- 
fore turned at this stage to the possibility of bringing these 
alloys into workable condition by use of the extrusion 

sess (8e@ Summary, p. 18), and a number of alloys 
were more or less successfully broken down in this manner 
and rendered suitable for hot rolling. Of the alloys 
examined in this way, one in particular, having the follow- 
ing norainal composition : 


Per cent 


Copper 2.5 
Zine .. 20.0 
Magnesiun, 0.5 
\anganese 0.5 
fron, not exceeding 0.2 
silicon, not exceeding vs 0.2 


was successfully extruded and rolled. After heat treatment, 
which consisted in quenching at 350 deg. Cent., followed 
by ageing at room temperature, it was found to possess 
4 primitive elastic limit of about 20 tons, a yield stress of 
over 32 tons, and an ultimate stress of about 37 tons per 
square inch, together with an elongation of 11 to 12 per 
vent. on 2in. By quenching from 400 deg. Cent. tensile 
strengths as high as 40 tons per square inch have been 
obtained. The above results constitute a considerable 
advance on any light alloy previously produced, so far 
as tensile properties are concerned, and special attention 
was therefore devoted to the further development of alloys 
of this type. For various reasons it was considered desir- 
able, if possible, to develop methods of breaking down 
the alloy which did not involve the use of extrusion. 
Experience gained in the production of alloy “A” 
suggested that the difficulties met with in forging these 
harder alloys might result from defects in the castings, and 
special attention was therefore given to this operation. 
The earlier difficulties were found to be due mainly to the 
method of adding magnesium, which had been introduced 
in the form of a magnesium-aluminium alloy containing 
20 per cent. of the former metal. Slabs produced in this 
way, when examined under the microscope, were found to 
possess serious defects, such as inclusions of oxide and 
unsoundness ; by adding magnesium in the form of pure 
metal just before casting, in the manner already indicated 
see Main Report, p. 106), sound slabs were produced 
which gave much better results on working. In spite of 
this improvement and of many variations in the methods 
of forging, edge cracking during breaking down has never 
been completely eliminated. Once the material has been 
reduced 50 per cent. in thickness, however, and has been 
trimmed to remove cracked and defective ions, little 
farther trouble with cracking is experi Subsequent 
to the successful production of this alloy, known as alloy 
EF,” at the National Physical Laboratory, its manufacture 
on an industrial scale was studied and developed at the 
Royal Airship Works at Cardington, at that time under 
Messrs. Short Bros. There the treatment was modified 
by machining the surface of the slabs, annealing them 
before forging, and using a heavier hammer and more 
drastic forging treatment. By these means the amount 
of scrap was considerably reduced, and in addition, it 
was found that the more drastic forging treatment pro- 
duced an improvement in the ductility of the product. 


Alloys “ F” 


In order to obtain a somewhat softer alloy two modifica. 
tions of composition, suggested by the authors, were tried 
at Cardington. The first of these, known as alloy “ F,” 
consists in the addition of a small amount of silicon to 
bring the total silicon in the alloy up to approximately 
0.75 per cent. This makes the alloy slightly softer and 
reduces the average tensile strength to 35 tons, as compared 
with 39 tons per square inch of the alloy “E;" the 
elongation is increased to 18 per cent., as compared with 
15 per cent. of alloy ““ E.” A further modification, leading 
to the alloy known as **G,"’ was made by reducing the 
percentage of the added elements, zinc, manganese and 
magnesium. The composition is as follows :— 


and * G.” 


Per cent. 


Copper 2.6 
Zine .. 18.0 
Magnesium 0.35 
Manganese . 0.35 
Silicon { . Of 
Aluminium Remainder 


This change in composition reduces the tensile strength 
very little as compared with alloy “‘ F,”’ but a considerable 
increase in elongation is obtained. 

A summary of the tensile properties of alloys “ E,” 
‘F” and “G™ is given in Table 3 (Table 40, p. 144 of 
Main Report). 

These alloys, when suitably treated, give a wide range 
of properties, tensile strengths up to 40.7 tons per square 
inch being available. This latter figure is given by a 
treatment consisting in quenching at 400 deg. Cent., 
followed by ageing, and, as will be seen later, produces 


TaBLe 3.—Summary Table. Tensile Teste. 


Material 


P= we . 
Hot-rolled rod, jin. diameter 


Alloys * E,” “ F,” and © G. 
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Alloy ** Y.” 

Reference has already been made in the section on 
“* casting alloys for use at high temperatures" to certain 
alloys containing copper, nickel and magnesium, which 
not only possess a considerable degree of strength at high 
temperatures, but have remarkable ductility in the range 
of temperature which is usually employed for the rolling | 
of aluminium alloys. Alloys of the type “A,” “E,” 
“ F,” and “G” are subject to certain limitations, since 
they lose their strength very rapidly with increase of 
temperature, are particularly susceptible to certain types | 
of corrosion—see below, IV (d)—and, after certain con- 
ditions of heat treatment, they are liable to failure by 
‘season cracking.”’ It therefore became desirable to 
look in other directions for alloys which, while possessing 
a reasonable degree of strength, should be as free as 
possible from these limitations. For this reason alloys 
of the “ Y”’ type, containing copper, nickel and magnesium, 
have been developed. A large number of exploratory alloys 
containing various proportions of copper, nickel and mag- 
nesium have been made and tested, and as a result of 
this preliminary work attention has been concentrated 
on the alloy already referred to as alloy “ Y,”” which gives 
the best results at ordinary and at high temperatures. 
With regard to forging and rolling, no particular diffi- 
culties were encountered, beyond a little edge cracking 
during the production of sheet. It was, however, found 
desirable to use higher forging and rolling temperatures | 
than those which are suitable for alloys containing zinc. 
Some difficulty was at first experi in ini 


tensile strengths iably than 22 tons per | 
square inch in walked me jal quenched from er | 
Cent. and aged. At a later date, however, i 
improvement resulted from the use of a higher quenching 
temperature, namely, 520 deg. Cent., and the use of boiling 
water as a quenching medium. Tensile strengths of 24 tons 
per square inch, together with an elongation of £0 per | 
cent. have been obtained. In the case of thin sheet | 
tensile strengths up to 28 tons per square inch, together | 
with an elongation of 17 per cent., have been obtained by 
cold rolling followed by quenching at 530 deg. Cent. and 
ageing. “The tensile properties of alloy “ Y" are sum 
marised in Table 4 (Table 41, p. 146 of Main Report). 





Taste 4.—Summary Table. Tensile Tests, Alloy ~ Y.’ 


and“ Y.” 

Althouzh the tensile properties of these alloys are given 
in Tables 2, 3, and 4 in a manner which renders comparison 
simple, there are many other properties which are of great 
importance in connection with their practical application. 
In particular, the fatigue range, both at ordinary and 


Taste 5.—Fatigue Tests (Wohler Method) on Wrought Alloys 


Safe ran ge of alter- 
nating ‘tiesses, 


Material 


20 deg. C. | 1: .c 


aa 


Alloy A (3/20) .. + 8.7 + 
| Alloy B (3/25) + 10.5 

Alloy E* + 9.7 + 5.1 
Alloy Y* . + 10.2 + 8.4 
Alloy Y1* .. + 10.3; +8.2 
Alloy Y2* + 9.0 + 6.5 
Alloy Di* + 10.5 + 7.2 
Alloy D2* + 10.5 +7.9 
Alloy D3* + 10.2 + 5.0 
Alloy M + 9.0 + 7.0 
Alloy R + 6.5 + 5.5 


ai 
* Heat-treated and aged. 


slightly elevated temperatures, is of importance in view | 
of the possible use of these alloys for the working parts of 


| “ ¥2” contains both 4 








corresponds in composition with the normal alloy “ Y,’ 
but with the addition of 4 per cent. of manganese. Alloy 
per cent. of manganese and 0.75 
per cent. of silicon. Alloys “ D1," “ D2,” and “ D3” are 
of the “‘ Duralumin "’ type and contain 3 per cent., 5 per 


| cent., and 6 per cent. of copper respectively. Alloy ““M” 


contains 2 per cent. of copper, 1.5 per cent. of nickel, and 
1 per cent. of ————— with the usual impurities, and 
corresponds very closely to the alloy known as “ Magnalite.” 
Alloy “ R” contains 6.1 per cent. of magnesium and the 
normal impurities. A general comparison of the data 
given shows that, particularly at somewhat elevated 


| temperatures, the alloy “‘ Y"’ is superior to any of the 


others. A remarkable and somewhat disappointing result 
is given by the alloy “ E,”” whose fatigue range is consider 
ably lower than might be expected from its tensile pro 
perties. Alloy “ Y,” although slightly weaker than the 
others at ordinary temperature, is of special value because 
it is distinctly superior, both as regards tengile strength 
and resistance to all alternating stresses at elevated 
temperatures, while it also combines with these properties 
immunity from “ season ing,"’ and a very remarkable 
resistance to corrosion. It is certainly not more difficult 
to produce under manufacturing conditions than alloy 
“ A,” and in this respect it is distinctly superior to the 
alloys “E,” “FF,” and “G.” Its specific tenacity i- 


a ney equal to those of alloy “A” and 
* Duralumin.” 

111 (a). 

In order to overcome certain difficulties in breaking 


down many of the high-tensile alloys described in the 
i ts on extrusion were undertaken in 


Extrusion. 


report, experunen’ 
| €0~ tion with the British Aluminium Company and 


the Muntz Metal Company. Earlier experiments showed 
that many alloys could be treated by this process, and that 
such material could readily be rolled to smaller sections. 
Much of the extruded material contained longitudinal 
defects, which caused laminated fracture when are 
notched and broken by a blow. Experiments carried out 
with soft plastic substances made of different coloured 
layers and extruded from small model cylinders gave 
interesting results which led to useful modifications in 


Density 2 . 80. 


Limiting Reduction Elongation 
Material Condition Elastic proof Yield Ultimate of area, per cent 
limit. stress. stress. stress. per cent. on 2in 
> * > > 
Rod. 
jin. diameter .., Hot rolled , 12.0 17.6 30.0 20.0 
jin. diameter ... Quenched 530 deg. (. and aged 3 Y Gis ee 7.9 15.4 24.1 33.0 23.0 
jin. diameter Cold rolled from lgin. diameter, hot rolled, 7.7 15.2 24.2 34.0 25.0 
quenched 530 deg. C. and aged 
sin. diameter Cold rolled from jin. diameter, hot rolled, 14.8 22.9 1.0 26.0 
quenched 520 deg. C. and aged 
Sheet 
0. 05in. Hot rolled, quenched 480 deg. C., aged 12.6-14.9 16.2 23.2 19.0 
0. 05in. Hot rolled, quenched 530 deg. C., aged . — 17.2 26.0 19.0 
0. 05in. Cold rolled, quenched 530 deg. C., aged 9.8 17.5 20.8 26.9 17.0 
| 0.018in Cold rolled, quenched 530 deg. C., aged 19.0 21.0 28.0(') 17.0 
* A}l in tons per square inch. 
General Comparisons of Alloys “A,” “EF.” * F.” ~ G,” | the extrusion process. It was found that the longitudinal 


central defect, which causes lamination, is due to the 
drawing down into the bar of ingot defects, particularly 
the central pipe, or of portions of the skin, particularly 
from the back of the original ingot. The authors therefore 
used ingots which were cast in such a manner as to avoid 
the formation of any considerable contraction cavity. 
The evil effect of such a cavity can be still further reduced 
by placing the top end of the ingot towards the die in the 
extrusion press. Drawing down of the rear surface of the 
ingot was prevented by placing between the ram and the 
billet a steel friction plate provided with corrugations 
. 129). 

Pith regard to mechanical tests, the tensile properties 
of extruded material of satisfactory quality are usually 
similar to those of the same alloy manufactured by forging 
and rolling. In a few cases, however, somewhat inferior 
results have been obtained. 


(To be continued.) 


NEW STEAMSHIP SERVICE TO AUSTRALIA. 


A NEw series of big fast vessels has been specially built 
for the Commonwealth Government Line. They have 
large passenger and cargo capacity, and by omitting 


machinery, such as connecting-rods of aeroplane or | Mediterranean ports will, it is said, accomplish the voyage 


Density 3.1. 
Limiting 


Reduction Elongation 


in at least three or four days less time than any other 
line to Australia, including mail service lines, a voyage of 
thirty days from London to Fremantle being anticipated 
Five new steamers, each of a register of about 14,000 tons 
have been built. Each bears the name of an Australian 
coastal bay—Moreton Bay, Largs Bay, Hobsons Bay, 
Jervis Bay, and Esperance Bay—being thus representative 


| of the five largest States of the Commonwealth. They 


| are built to uniform design and are fitted with up-to-date 


Condition Elastic proof Yield Ultimate of area, per cent. 
limit. stress. atress. stress per cent. on 2in. 
> . . . 
Rod. ’ 
y I kin, diameter AGP OY eae rae al 23.7 29.7 15 

E” fin, diameter .. (2) Quenched 350 deg. C., aged 1} hours 16.8 29.7 20 
" E™ fin. diameter . . Quenched 350 deg. C.,aged 5days ..| 22.1 32.9 37.8 13.4 12 

FE” tin, diameter . . Quenched 400 deg. C., aged 5days . .! 21.6 40.7 - ct) 

F ” lin. diameter . Quenched 400 deg. C., aged KR 25.3 36.0 21.4. 16 
: Sheet. 

E 0.040. 05in. ... (1) Hot rolled... .. .. .. 24.5 32.4 18 
2 | 0.04-0.06in. ... (2) Quenched 400 deg. C., aged 28-31 29.3 38.2 15 
a5 '.04-0.05in. ... (3) Hot rolled annealed 250 deg, ( - 14.5 26.3 20 
v 04-0. 05in. .. Quenched 400 deg. C., aged 25-28 30.4 35.4 19 

G 04-0. 06in. . Quenched 400 deg. C., aged 24-25 30.6 34.6 i9 

* Allin tons per square inch. 
“n alloy which is liable to fail somewhat readily by | automobile engines. The safe range of alternating stress 


” 


* season cracking. 


Quenching from a lower and perfectly | 


which the material might, as the result of the Wohler test, 


Sale temperature, such as 350 deg. Cent., gives an alloy | be expected to endure indefinitely is shown in Table 5 


with an ultimate stress of approximately 38 tons per square | 


inch with a correspondingly greater elongation. 





(Table 45, p. 150 of Main Report), which also includes 
tests on certain modifications of these alloys. Alloy ‘“‘ Y1 ” 


| classes can be carried. 


appliances to ensure rapid and safe handling of cargo, of 
which, owing to size of hatches, nature of gear, &c., all 
Special facilities and compart- 
ments are provided for the stowage of special cargo. Only 
a small number of first saloon ngers will be carried. 
the bulk of the room being available for third class to a 
total of over 700, in two, four, and six-berth cabins. The 
Moreton Bay, the pioneer of the new line, is timed to leave 
London on December 7th, and the other ships of the 
“Bay” class will follow her at four-weekly intervals. 
They will proceed direct from London to Port Said, thence 
to Colombo and Australia, calling in turn at Fremantle. 
Adelaide, Melbourne, Sydney, and Brisbane, the terminal 

rt. This new service of Australian steamers is in addition 
to the existing large cargo fleet, which will be continued 
as heretofore. 
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TheLow TemperatureCarbonisation 
of Coal. 


More than twenty years ago the late Mr. Thomas 
Parker, the well-known electrical engineer, took the first 
really serious step towards the production of a smokeless 
fuel called ‘** Coalite ” by the treatment of coal at low tem- 
peratures, and although he succeeded in some measure, 
the process, for various reasons, never proved a commercial 
success, largely because the means of manufacturing on a 
large scale were not satisfactory. The chief difficulty lay 
in the construction of the retort. Both iron and brick , 
retorts were tried, but in each case the temperatures 
produced were too high. Another obstacle has all along 
been the difficulty of discharging the resultant hot fuel 
from the oven so as to prevent it firing on coming into 
contact with the atmosphere, for the low temperature 
process, of course, necessarily leaves in the final product 
a considerable amount of volatile matter which must not 
be burnt off. Recently, however, another stage has been 
reached in the development of the process of manufacture 
by which the earlier difficulties have been, to a large extent 
at any rate, surmounted. 

The chief improvement lies in the design of the retorts, 
which we had an opportunity of inspecting a few days 
ago at the works of Low Temperature Construction, 
Limited, at Barugh, near Barnsley. The inventor of the 
new retort is Mr. T. M. Davidson, who claims to have got 
over the difficulty of the cast iron retort by using for the 
purpose a special mixture of iron rich in manganese. 
The apparatus consists of three essential parts: first, a 
hopper in which the coal for treatment in the retort is 
collected ; secondly, a rectangular oven, between which 
and the hopper a rotary door is provided to allow the coal 
to fall gently into the oven at pre-arranged periods of 
time; thirdly, another rectangular gas-tight chamber 
below the oven, into which the carbonised coal is dis- 
charged by means of a second rotary door and from which 
it can be removed by means of end doors when sufficiently 
cool. Lengthwise of the oven are suspended two vertical 
perforated cast iron plates, 7ft. 6in. in length by 8ft. 6in. 
high, which are normally kept at a certain distance apart, 
but can be brought together by means of a hinged rocker 
to allow the carbonised material to drop gradually into the 
cooling chamber. Coal in the form of slack is filled into 
the spaces—about 4in. wide—between the plates and the 
oven walls, the intervening space between the plates being 
clear for the escape of the gases. The ovens are heated 
by means of gas flames, which are caused to pass back- 
wards and forwards along the walls of the oven and trans- 
mit their heat to the fuel, while the gases of combustion 
are drawn off through the centre plates, which also serve 
to keep the coal compact. 

The process of carbonisation is said to take between 
seven and eight hoars, and when it is complete the rotary 
door between the oven and the cooling chamber is moved 
into a recess, allowing the cakes of “‘ Coalite ”’ to slide down 
into the chambers, which are cooled by means of a jacket 
through which water is caused to circulate. The burner 
flues are horizontally situated one above the other between 
the retorts, the spent gases passing downwards at the end 
of each horizontal passage into.a similar flue below, being 
regenerated at each downward passage by means of 
supplementary burners until they reach the bottom of the 
oven, when they enter recuperators on either side of the 
battery, where they pass upwards and downwards in the 
opposite direction to the primary air supply, which is 
thereby pre-heated. Finally, the spent gases pass down- 
wards between the water jackets to the main flue. The 
air and gas are supplied to the battery of ovens at either 
side and there seems to be very little heat wasted through 
the battery walls. 

For low temperature carbonisation it is of the utmost 
importance that there should be no leakage of rich gas | 
from the retorts to the burner flues, otherwise the tempera- | 
ture would be too high, and in the retorts under review it 
is claimed that this is prevented by means of exhausters 
which take off the rich gases at the coolest side of the fuel, 





viz., the inside, through and between the perforated 
collapsible plates—an arrangement which prevents the 
gases coming into contact with the incandescent coke, 
thus preventing cracking of the gas as well as loss of heat. 
In this respect the process seems to be effective in the 
Barugh plant, the temperature of the gas given off being 
between 70 deg. and 80 deg. Cent. In all there are twenty 
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DIAGRAMMATIC SECTIONS OF RETORT 


ovens at work, each capable of dealing with charges of 
15 ewt.; but at the time of our visit 12-cwt. charges were 


being used, and the output is said to be 110 tons of coke | 


per week. The temperature at which the retorts are 
operated is about 550 deg. Cent. The fuel used comprises 
a mixture of Claycross non-coking slack, 70 per cent., and 
Parkgate coking slack, 30 per cent. The former, before 
. contains some 14 or 15 per cent. of ash and the 
latter some 8 or 9 per cent. The final analyses are as 
follows :—Clayeross: Volatile matter, 36.4 per cent.; 
ash, 5.2 per cent.; fixed carbon, 58.4 per cent. Parkgate : 


Oct. 28, 192) 


' 
| Volatile matter, 34.0 per cent.; ash, 4.9 per cent.. 
carbon, 61.1 per cent. The resultant coke analysis ix 
as:+—Fixed carbon, 86.6 per cent.; volatile 
10 per cent. 
each ton of slack the company states tha; 
of smokeless fuel, 16 gals. to 18 gals. of tar oil. Gon 
feet of gas of a calorific value of 700 B.Th.U per cub 
14 1b. of sulphate of ammonia, and from 2 to 3 gals motor 
spirit are produced. The coke or ** Cealite " is of a homo 
geneous nature—about one-half the weight of coa! and 
the amount of breeze is said to be about 4 per cent From 


fixed 
given 
Matter, 


14 ewt, 
’ cubic 
* foot, 








F 


wars 


COAL ELEVATOR 


an inspection of the coke we should be inclined to doubt 
whether the entire products of the battery are being 
equally carbonised, for some of the pieces we came across 
appeared to contain a percentage of more or less green coal 
which would certainly not be free from smoke 

The suceess or otherwise of the process depends almost 
entirely upon the operation of the retorts, which are of 
ingenious conception, and a decided advance upon any 
thing of the kind hitherto invented ; but the design leaves 
the impression that there is still room for further improve 
ment, which will probably be evolved by greater experience 
on a commercial scale. 


DIESEL ENGINE USERS’ ASSOCIATION. 


In a paper by Mr. Geoffrey Porter on “ The Function 
of the Heavy Oil Engine in Connection with the General 
Supply of Electricity,’ read at a meeting of the Diesel 
Engine Users’ Association held at the Institution of Ele 
trical Engineers on October 13th, the author submitted 
interesting figures of working including capital 
charges, of undertakings using steam plant or heavy oil 
engines or a combination of both, and in each case he 
showed the permissible purchase price for a bulk supply 
from an outside source. Curves showing total transmission 
losses of various mean loads and power factors, permissible 
purchase prices, costs per unit of alternative methods of 
operating, &c., accompanied the paper. There were also 
appendices giving particulars of Diesel engine performances 
of actual undertakings, heavy fuel oil engime consump 
tions, examples of terms offered to local supply authorities 
for bulk supply, and estimated cost of a power station 

| employing heavy oil engines. 

In the discussion on the paper there was, naturally 
| considerable difference of opinion with regard to the merits 
| or demerits of various systems of providing for a suppl) 
| of electricity in an area under varying conditions ; but it 
| was generally admitted that there could be no case for 
| complete bulk supply—that is, for a system of supplying 

in bulk throughout the country—which would entirely 
eliminate local generating stations of comparatively small 
power, and that there was a very strong case for the 
installation of heavy oil engine plant so long as a good 
| supply of suitable liquid fuel could be ensured. One 
speaker who had experience in connection with about 
forty electricity supply undertakings equipped with 
| Diesel engines, gas engines, steam engines, and steam tur 
| bines, and some of which were taking bulk supplies, referred 
| to the very large number of cases in which no bulk supp!) 
| could compete with the local generating station. Yet he 
| felt that bulk supply should be made use of wherever 
| possible, and even perhaps in certain cases in which at the 
| moment it might not be the most economical, but that 
every case must be considered on its own merits. He 
added that he had no doubt that the Electricity om- 
missioners would be found to be approachable and willing 
to hear all sides of any question of this sort, and he felt 
certain that after the experience which the Commissioners 
had obtained during the past year, they would now under- 
stand the many difficulties and limitations of bulk supply. 
and that anyone with a good case for local extensions of 
generating plant would get a fair hearing. 
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A New Method of Making ‘Concrete 
Roads. 


-A new methed of making. gonerete roads has been 
devised and patented by Mr. J. H. Walker, an engineer 
with the Port of London Authority, and is being exphbited 
by the Walker-Weston Company, of 7, Wormwood-street, 
London, E.C. 2. Among the chief reasons which led Mr. 
Walker to devise the method, which is described in what 
follows, were first, that concrete, in setting, contracts 
jin., or more, in every 100ft. of length, and, in addition, 
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FiG. |--INTERLOCKING JOINT FOR CONCRETE ROADS 


contracts jin. in 100ft. for every 50 deg. fall in tem- 
perature. Another reason was that when concrete of the 
usual working consistency is laid and punned in position, 
a laitance scum always works to the surface. This scum, 
he argues, being made up of inert or drowned cement 
having little or no strength, and when dry bemg readily 
rubbed away by the finger, practically acts like a coating 
of French chalk or anti-fouling paint in preventing a 
proper bond between abutting or superimposed layers of 
the concrete. Hence, as in masses of concrete there are 
bound to be cracks, the cracks will oecur most readily 
at places where stoppages in the laying of the concrete has 
been arrested, as in the case of the end of a day's work, 


| afterwards applied has sufficient plasticity to span these 
| narrow joints, which, however, act as expansion joints 
| to provide for increases in temperature even in cases in 
| which the road is laid, as.is preferable, in the colder 
|months of the year, when the resulting crack in the 
| joint will be less than in roads laid in hot weather. 


| Instead, however, of laying the bays of his road square | 


| With the length of the latter, as is the usual custom, Mr. 
| Walker lays them at an angle. His reason for so doing 
| will, he says, be easily understood when it is recognised 


| that, as each slab is practically a raft on & more or less 
| 


| Walker-Weston Company is connected. Whatever rein- 
foreement is used, Mr. Walker insists that in no case should 
it be taken across the joints. Furthermore, no attempt 
is made to cause the concrete of one bay to adhere to that 
of the next bay. The joints between each are allowed to 
act as expansion joints ; though, by laying the concrete 
in alternate bays, ad explained above, the width of the 
cracks will never be great, and will always be bridged by 
the tar or bitumen coating. Mr. Walker also insists, 
moreover, that the whole depth of concrete must be laid 
at once #0 that there may be no horizontal joint in it, and 








FIG. 4 WALKER 


movable foundation, it is desirable, for more reasons than 
one, not to have both wheels of a heavy axle load resting 
on the edge of a slab at one time, but rather to have the 
weight spread on two slabs. 

A further innovation is that the edges of each bay or 
slab, in addition to being made accurately vertical, are 
also so formed that adjacent slabs are interlocked vertically 
and horizontally, one with the other, in such a manner 
that the weight of a rolling load passing over a joint is 
at all times supported by both slabs. If, Mr. Walker 
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CABLEWAY CRANE ENGAGED IN MAKING CONCRETE ROAD 


so that the laitance scum will only form on the top from 
which it must be carefully removed before the tarring is 
carried out. 

As a suitable arrangement of plant for laying concrete 


| reads from 30ft. to 50ft. wide by his method, Mr. Walker 


suggests that shown in Fig. 2. One of the chief difficulties 


| originally encountered when dealing with the problem of 


laying a concrete road 30ft. or 40ft. wide in alternate 
bays was the lack of a machine capable of putting the 
concrete in place cheaply and expeditiously. Mr. Walker's 
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FIG. 2—LAY-OUT OF 


and, obviously, the longer the stretch laid in one day, 
the wider and more detrimental will be the cracks. 

In his system of making concrete roads, therefore, Mr. 
Walker adopts the principle, specially advocated by Mr. 
H. P. Boulnois and other engineers, of laying the concrete 
in alternate bays, and not filling in the intervening spaces 
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remarks, the alternate slab method of laying concrete | 
with simple vertical joints be used, a heavy rolling load 
would tend to press down the edge of a slab and, passing | 
across the joint, to knock off the arris of the adjoining | 
unloaded and undepressed slab, an action which would 
soon result in the formation of innumerable holes in the | 
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until the material in the bays first laid has set and under- 
gone the greater part of its contraction. He furthermore 
makes the edges of the bays accurately vertical by means 
of special formers, as we explain later. The result, to 
use Mr. Walker's own words, is that the inevitable lin. 
contraction in each stretch of road laid continuously in 
day-work lengths of 100ft. is split up into straight joints 
about */,in. wide instead of large straggling cracks so 
detrimental to maintenance. The tar or bitumen coating 
































MACHINERY AND PLANT FOR MAKING CONCRETE 
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| solution of the difficulty isto useZa*special “form” of his 


cableway crane, the general principle of which was fully 
described in our issue for December 24th, 1920. The 
actual form designed for use in road-making is*shown in 
Figs. 3 and 4. It is suggested that by using tarpaulins 
taken over the suspended girder the working space can be 




















surface of the roadway where the joints in the slabs came. 

The actual arrangement of the interlocking joints 
and the shape of the stunt-end board used in forming 
the edges of the concrete bays so as to make the joints is 
shown in Fig. 1, which is self-explanatory. Reinforcement 
Mr. Walker regards as essential if good results are to be 
obtained, and any form of it may, of course, be employed, | 
though that which Mr. Walker proposes is of the double- 
layer pyramidal mesh type with which the name of the 





FIG, 3—CABLEWAY CRANE ADAPTED FOR MAKING CONCRETE ROAD 


rotected from the inclemency of the weather by the 
‘ormation of a tent which can be internally illuminated. 
The crane is furnished with a travelling portal trestle 
on one side of the road, while on the other there is a trestle 
mounted on a travelling platform on which latter is the 
operator with two winch drums and an oil engine for 
actuating the cableway. The rails,on which the trestles 
run need only be of light section and'spiked to longitudinal 
planks so as to be easily taken up, transported and re-laid. 





466 


THE ENGINEER 





A light lattice girder with an attached cableway under- 
neath is supported by block and tackle from the tops of 
the two trestles. This girder, also, need only be of light 
construction, as it has only to be sufficiently strong as 
a beam to carry its own weight, Furthermore, as the 
girder is flexibly supported from the trestles, it is of little 
importance if the girder be level or inclined or whether 
one trestle be moved somewhat ahead of or behind the 
other trestle. Hence, any required angle can be given 
to the bays of concrete. 

In operation the concrete is conveyed from the mixer 
on a small motor-driven wagon running on a narrow-gauge 
line. The wagon, which has a platform large enough for 
two concrete tipping skips, takes a full skip from the 
mixer, runs with it under the portal trestle of the cableway. 
‘The empty skip from the latter is then placed on the wagon 
and the full one removed, the wagon being then run to the 
mixer to get the empty skip refilled, 


Institution of Engineers and Ship- 
builders in Scotland. 


PRESIDENTIAL ADDRESS.* 
By HAROLD B. YARROW, C.B.E. 
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countries where the cost of production is lowest, whether 
it be Germany or anywhere else, and no Government, or 
employers’ federation, or trade union can alter this funda- 
mental principle. Further, not only must we be able 
to produce at such prices as compare favourably with 
foreign competitors, but we must also be able to supply 
the article in a reasonable time, Many orders have been 
recently lost owing to the uncertainty of fixing a date for 
delivery, and the confidence in this country that many 
possessed has been shaken by the unsettled industrial 
situation. 

I suppose no one in this hall doubts that prosperity will 
eventually return to the shipbuilding and engineering 
industry in this country. With the co-operation of the 
British workman we have built up some of the finest 
industries in the world. We have earned the reputation 
of honourable and straight dealing, and in this respect 
we stand pre-eminent among all nations. We have well- 
equipped factories, and have therefore every opportunity 
of favourably competing with other countries ; - but only 
by fully recognising economic laws and by cordial and 
mutual co-operation between all parties concerned can 
we maintain our position as engineers and shipbuilders. 
We have also the reputation of being a sensible people, 
and, while the times we are passing through are indeed 
depressing, I think we can confidently look forward to a 
bnghter future. 

The importance of scientific and industrial research is 
now being more fully recognised by manufacturing 
interests; but unfortunately its value as affecting the 
prosperity of the country as a whele has not been suffi- 
ciently appreciated by the Government. It will be 
admitted that the present need for economy is great, 
and there are many methods by which greater economy 
can be exercised by the State, but some forms of expendi- 
ture are essential and remunerative, although they do 
not bring an immediate return. I know of no form of 
expenditure which a government might sanction that 
would ultimately yield a better return than money spent 
in encouraging various branches of research. 

lt might be interesting to review briefly the effect 
of a certain branch of research that has been continuously 
carried out during the last fifty years in connection with 
high-speed vessels of the torpedo-boat type. It will, I 
think, indicate clearly how progress is dependent on 
research, 

The question of high speed on water has always been a 
fascinating one to engineers and shipbuilders, who have 
realised its importance not only in war vessels, but in 
all types of craft for sea and river transport. Scientific 
investigation with respect to high-speed vessels covers 
a wide field. Consider the hull, for instance; from the 
standpoint of efficiency it is obviously important that the 
best form to secure the minimum resistance should be 
ascertained. At one time the design of the hull was very 
much a matter of guess work, and if the shape of the 
model appealed to the eye it was considered satisfactory. 
Such practice was soon found unreliable, for various ships 
tried with different forms of hull gave quite unexpected 
results with regard to their comparative resistances, With 
the gradual increase in size some other method was 
necessary to economically determine the relation of form 
to resistance, as it became too expensive to experiment 
with actual vessels. The advent of the experimental 
tank solved the difficulty, and now, as is well known, a 
number of different forms of hull can be tested in the 
tank at a reasonable cost, and much valuable data 
obtained, which can be utilised in the design of the actual 
vessel. By studying some of the papers read by Mr. 
Baker, the Superintendent of the Tank at the National 
Physical Laboratory, Teddington, it will be found that 
the average consumption in fuel over a wide range of 
ships has been reduced by fully 5 per cent., due entirely 
tv improvements in the form of hull found desirable by 
running models in the tank, and 5 per cent. on the fuel 
bill may make all the difference in running a vessel at a 
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with the depth of water through which she is moving. 
Formerly it was generally accepted that in shallow water 
the speed was reduced, but trials with a destroyer over 
a course where the depth of water varied demonstrated 
that this was net altogether true. This vessel was about 


220ft. in length, having a displacement of 400 tons on a | 


draught of approximately 6ft. When travelling at 30 


knots it was found that the speed was unaffected providing | 


the depth of water was not less than 180ft. 

water the resistance increased as was expect rd 
a corresponding decrease in speed, and at a depth of about 
90ft. the speed was reduced considerably, while the wave 
at the stern was observed to be very high. When running, 
however, in still shallower water, with a depth of about 
30ft. to 50ft., the speed increased, and for the same horse- 
power it was between one and two knots higher than when 
the vessel was running in deep water; at the same time 
the stern wave had almost disappeared. During these 
trials the inclination of the vessel varied considerably. 
When the stern wave was at its highest and the resistance 
at a maximum she settled down at the stern, and in 
shallow water with very little stern wave she approached 
an even . By means of various spirit levels suitably 


In shallow 





arranged to indicate the trim of the boat, it was found 
possible to ascertain approximately the depth of water 
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experiments were conducted with a view to finding out 
the cause of vibration, 
the same when the vessel was at rest with the propeller 
removed ard the engine running, as when it was bei 
propelled in the ordinary way, which proved that the 
screw propeller, if well balanced, had no bearing on the 
problem, contrary to what was previously thought. With 
a single-cylinder engine the movement in the vessel was 
found to be simply vertical ; with compound engines it 
was vertical, accompanied by a rocking motion ; 


the engines at their centre of gravity, but there was still 
a rocking movement which made itself felt. throughout the 
vessel. The vibration was ultimately minimised by the 
addition of suitable weights placed at certain positions 
on the engine to balance the disturbing forces, or by 
adopting four or more cranks set at correct angles. 

The application of internal combustion engines except 
for small powers does not at present appear to lend itself 


to high-speed vessels of light construction, but when we. 


look back over the last, fifty years and survey the progress 
that has been made in so many ways, it would require 
a bold man to prophesy what fresh developments may 
take place in the future. At present the internal com- 
bustion engine certainly isnot suitable where high powers 
are required in conjunction with minimwn weight, but 
this is one of the many problems that await solution. 
With respect to the apparatus for generating steam, the 


same problem has had to be confronted, namely, that of | 
producing a boiler with the maximum evaporative power | 


in conjunction with minimum weight. In early terpedo- 
boats the locomotive type of boiler was fitted, but owing 


to the continual demands for higher speeds it was necessary | 
to increase the output of the boiler, and this led up to the | 


adoption of forced draught in combination with it. This 
introduction was a distinct advance on previous practice 
and good results were obtained, but as the boiler was called 
upon for a greater output, trouble was experienced with 
leaky tubes. It was found by experiment that steel plate 
was much more susceptible to changes of temperature, 


such as oceur with the admission of cold feed or cold air, | 


than copper plate. Although copper expands more than 


steel it has a greater conductavity, and, therefore, when | 


copper fire-boxes were used there was less trouble from 
leaky tubes than was the case with steel fire-boxes. Lf, 
however, steel fire-boxes are to be used, these experiments 
clearly show the advisability of making the tube plate 
as thin as practicable, so that the difference in temperature 
between one side of the plate and the other will be as 
small as possible. 

The time arrived when it became necessary to evolve 
some other type of boiler to meet the demand for still 
higher speeds, for which more steam would be required 


from the boiler per unit of weight. Messrs. Normand | 


carried out important eXperiments, and firms in this 
country and elsewhere made efforts to produce a satis- 
factory water-tube boiler, with the result that in 1892 the 


water-tube boiler was permanently brought into use for | 


steam vessels. Makers of water-tube boilers have been 
greatly assisted by the tube maker introducing reliable 
solid-drawn steel tubes, which, it is interesting to note, 
were used in the first instance for bicycles, showing how 
one industry is often dependent on another. 

The recent introduction of oil fuel, which is mainly due 
to the technical authorities at the Admiralty, who have 
also been associated with many. other improvements in 


high-speed vessels, has enabled still greater evaporation | 


to be obtained from a given size of boiler, and to-day a 
boiler for a torpedo-boat destroyer can evaporate as much 
as 120,000 lb. of superheated steam per hour from and at 


It was found that vibration was | 


being | 


and | 
with triple-expansion engines there was no movement of ; 


2Tto Provincial Letters. 
THE MIDLANDS: AND) STAFFORDSHIRE. 
(From our own Correspondent.) 
Export Bounties versus Trade Credits. 


Amone the various propositions for eny ins. 
| the re-establishment of trace which are at present rec.iy ing 
| attention hereabouts, some prominence has lately beep 

given to a new policy which, put shortly, amounts 1. the 
granting of a bounty on exports. It is recognised that 
; the real solution of the unemployment problem is 
| improvement in trade, and as measures for this purpose 
take some time to develop, it is very doubtfal whether 
any satisfactory result can emerge until it is too late 
Parliament, is seeking a real, not a hypothetical, s)he: 
for establishing credits for foreign buyers. Manufa: turers 
have had Sir Edward Mountain's scheme and th, 
Meulen scheme before them. But neither of these pro. 
| posals has the slightest chance of succeas without tre 
| mendous organisation, and such organisation has not eve 
| been seriously atterapted. In the circumstances, a question 
which Birmingham manufacturers are now askiny ix 
Have we exhausted the possibilities of a bounty on export 
| accompanying a system of credits? The matter jx 
| one quite worthy of some consideration. We want to 
ensure buyers, and as long as costs of production at home 
are so high, we can reach lower selling prices abroad at 
once only by bounty on exports. It is being pointed out 
here that Germany utilised this part of the international! 
machinery of trade with remarkable success, ani the 
circumstances of our nation at present make a scheme of 
bounty on exports well worth examination. It may bx 
vicious ; it may be everything to which objections may be 
urged; but is it worse than unemployment doles ! 11 ix 
| being asked here. The suggestion in this district is that 
bounties might first be confined to colonial exports, and 
it is suggested that some such scheme could be organised 
much more quickly than any system of increased ¢rictit, 
to Central Europe. The exchange difficulty is absent as 
regards e¢olonial trade, and the Birmingham manufa 
turers who back the bounty proposition are pressing the 
question. Is it worth while endeavouring to make colonial 
buying prices and British selling prices meet ? 


ring 


an 
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The Race in Steel Prices. 


The race in steel prices continues to be the on 
| outstanding feature of the Birmingham iron market. 
Peculiar zest has been added to the already marvellous 
situation by the news from America of the full determina- 
tion of the Transatlantic steel masters to enter into the 
international competition for orders with the idea oi 
seriously cutting prices. Never was a time like the present 
for strange spectacles of variously priced contracts for 
the limited extent of international orders which are being 
| offered. The differences spoken of on Birmingham 

Exchange this week attaching to authoritative prices 
whieh have been quoted within even the past few cay» 
by competing international rolled steel firms woul: be 
} well-mgh farcical were the position not so absolutely serious. 
| Matters are the more confused since, to speak only of our 
|own British firms. which are running, hardly any three 
| firms quote alike. There are (1) associated and non 
| associated makers ; (2) rollers who own their own blast 
| furnaces and Bessemer or Bessemer basic plants and thos« 
who roll. down only from slabs and billets ; and (3) buyers 
| have the choice of placing their orders with * All- British ” 
firms or with concerns which make no seeret of the fact 
that their finished matérial has as its basis imported raw 
|and semi-finished stuff. The number of these last is 
stu The lowest prices for finished steel quoted 
this week in Birmingham are those attaching to people 
who roll down the Belgian, German and French slabs, 
billets and bars. These, too, I find are the concerns which 
| carry the best order books. With reference to last week's 
drastic cuts of from £3 10s. and even £4 per ton down to 
£2, it is now stated that the instability of the market 
position and the competition from outside firms have to 
a great extent deprived the All-England Makers’ Associa 
tion of its power of initiative, and it was thought its 
solidarity would best be preserved by making the bonds 
very loose. It seems to be largely optional even among 
the associated houses either to accept the full extent of the 
official reductions or still to struggle for a better price 
Some habitués on this Exchange go so far as to assert that 
the new Association minima do not find support from above 
half the members of the Association. Other authorities 
at the opposite extreme state that, where big business | 
at stake, associated steel makers are empowered, if thc) 
choose, to quote even below the new published minima, 
so great is the present confusion. Unquestionably the 
new wide liberty which the Association has now given to 
its members will go a long way towards ending the une! 
competition from unassociated firms, which has had an 
unsettling effect on the markets for some time past. 


Profitless Steel Making. 


Among some users of intermediate steelthere seenis a 
readiness to follow the lead of the big firms and lose mone) 
in the hope of the substantial results to follow in the shape 
of new orders. Concerning the “losing of money” j\>' 
named, this week's experience of the new prices abundantly 
bears out what I had to say in the introduction to ™) 
letter last week about the.more than voluntary sarren (|: 
ing of profits by British makers at the present time in the 
hope of re-establishing the market. It is understood this 
week hereabouts that makers are bidding strongly agains’ 
each other for large quantities of steel likely to be called 


212 deg. Fah., representing between 10,000 and 11,000 | for in connection with Admiralty orders about to be placed. 


shaft horse-power, the amount of oil consumed per hour 
being between 4 and 5 tons. 





| They are also keen on keeping out joists and other heav) 


building material lately coming in in rather large quen- 
tities from Belgium, Some Midland steel millowners offet 
to do business at the minimum rates in the hope that \t 
may, prove a new starting point and hasten the reduction 


profit or a loss. 

During recent years considerable attention has been 
paid to the effect of shallow water on speed. In a fast 
vessel the wave-making resistance varies materially 


oe * Read Cctober 18th, Much abridged. 


Tue Associated Society of Locomotive Engineers and of production costs. Others are definitely not prepared 
Firemen has its headquarters in Leeds. It has now | to face the, heavy loss entailed. These. last declare. for 
bought Sir Thomas Beecham's house in Hampstead in example, that, the cost of re-rolling billets into angles 
order to carry out a recently made decision to remove the | is something like £5 under existing conditions, and, adding 
offices from Leeds to London. this to the price of the billets—£8—there is,a heavy balance 
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to the bad if angles are to be sold at the new Association 
figure of £10. Some Midland makers again certainly do 
not see their way to quote so low as £10 10s. for bridge and 
tank plates, while the new price for boiler plates is declared 
to be a very lean figure at £16. The new cuts are peo f 
recognised a8 a big endeavour on the part of the great steel- 
making concerns to create employment and get the metal- 
working trades in action again. But it is held that most 
of the advantage will still rest with the self-contained 
productive units which consume their own output, and 
from careful and disinterested inquiries which I have 
myself made this week there can be no question of the 
honesty of this argument... Many manufacturers seem to 
fecl that no, commensurat. advantage is to be expected 
from the application of the £10 rate to small orders for 
angles. and similar doubts are expressed with regard to 
the other minima announced. The Staffordshire reduction 
jn iron gas tube strip to £15 does not appear to have brought 
out much new business, as steel strip can be bought as low 
as £11 10s. 


Iron Trade Improvement. 


Galvanised sheets appear to be taking the lead 
in an) iron trade improvement which is now taking place, 
Strange as Jt almost appears, considering the general 
depression which one has fully recognised has of late 
marked the galvanised and black sheet trades. one very 
large concern which rolls steel sheets for galvanising is 
reported this week to have forty-five out of its forty-eight 
mills at work. The general impression on Birmingham 
Exchange is that the concern indicated is one now esta- 
blished in Lancashire, but which previously ran in South 
Staffordshire. This impression is strengthened by the 
information that a oa or two ago the owners of the 
Wolverhampton Corrugated Lronworks at Ellesmere 
Port, who are associated as black sheet and galvanised 
sheet makers with John Summers and Sons, Limited, of the 
Shotton Ironworks, Cheshire, categorically stated that 
orders were coming in faster than the firm could produce. 
The problem at the moment was, the management 
boasted, how to increase production. Further, they 
expressed the hope that * before Christmas they would 
have the whole plant in full operation, and it would then 
be producing much more than in pre-war times.”’ The 
total number of mills operating in the all-England steel 
sheet trade is now officially reported to have been 361 at 
the end of September, which represents an increase of 41 
during that month. The steel sheet trade now looks for- 
ward to some progress. Prices of galvanised sheets con- 
tinue to fall, and the quotation for doubles—+.e., 24 W.G.— 
is now freely given at £18 10s. to £19 f.0.b. Liverpool. A 
few makers quete £20, but they are a dwindling minority, 
and then the quotation only applies to superior qualities. 
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Comment has been aroused on Birmingham Exchange 
by the reduction of 30s. per ton just announced in black 
sheets in the West of Scotland, making the new basis | 
£13 15s., but exactly how far this will affect Staffordshire 
sheet prices is not yet ascertainable. The Indian and | 
Far Eastern buying of galvanised sheets has been a feature | 
of the market of late, but it has been only possible to do 
business by making considerable price concessions. 
lronmasters’ New Demands. 


The need for lower wages, cheaper coal, and 
railway rates is emphasised on all hands this week by 
Midland irommasters. The iron and steel trade, having 
shown its readiness to pay the price of deflation, can urge 
with « good grace that the railways and the docks should 
come in and help. There is a sanguine feeling that in the 
new trade advancement proposals which they have been 
formulating, the rail and dock interests will not shirk their 
responsibilities. Among constractive—i.e., bridge and 
girder—engineers and roofing firms the feeling happily 
appears to prevail this week that the new minima in steel 
prices affords a good basis for business expansion. 





Bar Iron. 


So fer from having settled a selling standard, | 
recent reductions in iron prices appear to have given a | 
new impetus to the downward movement. The price of | 
£14 10s. fixed by the bar makers for unmarked bars is 
being undersold, especially by firms not connected with 
the Association. Merchants state that they can buy as | 
low as £13 15s. and even lower prices are mentioned. The 
reduction has led to the placing of some orders, several | 
forges being at work this week which have been idle for | 
some tame. The Staffordshire ironmasteér is showing more | 
keenness for business, and there is more activity in the | 
Staffordshire iron trade than there has been for some | 
months past, Belgian bars are dearer at £10. 


Pig Iron. 


About £5 5s, represents the value of Northamp- 
tonshire forge pig iron at furnaces so far as it can be 
‘teduced from the very smal! amount of business passing. 
lhe Northamptonshire foundry pig, which is about to make 
its reappearance on the market, can be bought in large lots 
dlown to £5 15s., but smelters require £6 or more at furnaces 
for small lots. Derbyshire forge is priced at about £5 10s., 
and No. 3 foundry is in slow sale at £6 and upwards. 
Staffordshire part-mine forge and foundry irons are still 
off the market, none being offered owing to the stagnant 
state of the furnaces. 


The Railway Rates. 


The makers of pig iron have received an intima- 
n from the railway companies of freight reductions 
-oming into operation on November Ist. They range from 





16} to 20 per cent. on iron ore and limestone. The total 
eHleet of this concession will not exceed a few shillings per 
ton in the cost of ‘production. No concession is made for 
the carriage of fuel or for that of pig iron, for which, as | 

sid last week, Midland ironmasters have been agitating. 
lhe trade is showing a good deal of resentment over the 
refusal of the railway companies to assist trade recovery 
by concessions of a really important character. One 
sinelter points out that his carriage charges for sending 
& ton of pig iron a journey of less than 100 miles are very 
nearly £1 per ton, It is considered here that the railway 


policy is decidedly short-sighted, in view of the very large 
ray wi of foreign pig iron coming into the country. 

carriage of a ton of pig iron, if made in this country, 
would involve the conveyance of some’ like three tons 
of ore, with fairly large quantities of limestone, sand, and 
other materials, employing a lot of rolling stock now idle. 
Tronmasters are very keen on reaching e¢ ic selling 
prices, but they consider themselves helpless in attaining 
this business basis without substantial help from the 
railway companies. 





Big Iron Pipe Contract. 

It is this week announced that Messrs. Braith- 
waite and Sons, of West Bromwich, have been successful 
ift securing a contract offered by the Corporation of Bombay 
for the installation of a big water main. It is to be 105 
miles long and the scheme is one of the most ambitious 
yet known in India. By it the city of Bombay will obtain 
all the industrial power it needs. ‘The scheme will cost 
£1,500,000 and work will be found for thousands of men. 


Midland Coalfields Disputes Settled. 

I am glad to be able this week to report that the 
disputes in the Midland coalfields have ended happily as 
I intimated last week it was hoped and expected they 
would. At Catinock Chase, where the method of filling 
coal was the bone of contention, a mutual arrangement has 
been made which has obviated the necessity of serving 
notices on the men. At Stanley’s Nuneaton Colliery, 
where the owners intimated that unless the men were pre- 
pared to accept a reduction in wages they would be com- 
pelled to close down, a system of working for a temporary 
period has been agreed upon. In the Old Hill district 
there is much dissatisfaction amongst the miners with 
regard to allowance coal. 
Country custom, single miners have been given allowance 
coal up to now, but the colliery proprietors have recently 
declined to continue the practice, with the result that the 
matter is to be taken before the local County Court Judge 
for his decision. The married miners still receive their 
allowance. The miners regard the allowance as part of 
their wages, and if it is withheld they consider it will be a 
reduction in wages over and above what they have agreed 
to. 


LANCASHIRE. 
(From our own Correspondents.) 


MancuestEn, Thursday. 
Iron, Steel and Metals. 


THe markets for iron and metals do not show any 


| very serious change, with the exception of the severe cut 


in the manufactured steel prices. Otherwise, dullness 
and depression are the main features, and there is no sign 
yet that any definite improvement in consumption has 
taken place. The disintegration of the European currency 
systems goes steadily on, and it looks as though most 
European trade will soon have to be carried on by barter, 
and entirely without the help of currency or bills of 
exchange. This is so serious a matter from the point of 
view of the trader that it demands immediate attention 
from all the statesmen of Europe. 


Metals. 


The movements in the copper market have been 
very slight, and it seems probable that the recovery from 
low prices will be delayed still longer, It is reported from 
America that a movement is on foot to amalgamate the 
more powerful copper companies, with a view to improve 
the situation and keep the market steadier. It is, of course, 
possible that a copper trust on the lines of the steel and 
oil trusts may be organised, but it may be doubted whether 
the American domination of the copper trade is so com- 
plete as it once was. The state of demand for copper in 
the European industries is not at all satisfactory, and it 


is seriously affected by the large quantity of scrap which | 
Some time must elapse before | 


is now on the market. 
this material is assimilated by industry, and perhaps a 
revival in the copper market may have to wait until this 
is accomplished. It is said that domestic consumers in 
America have been buying more copper lately, and it 
may be true that, tempted by low prices, consumers have 


been putting more money into stocks of copper, in the | 


expectation that prices cannot fall very much, whatever 
may happen. This would probably be done here also, 
but spare capital is not so plentiful in this country. The 
prices for copper sheets, rods. and bottoms have. been 
reduced, and it is possible that the tube prices may be 
put down during the present week. There is plenty of 
margin for this, and the consumer would maintain that a 
drastic cut of 25 per cent., similar to that made by the 
steel manufacturers, is what ought to be considered by 
the makers of brass and copper tubes; but we cannot 
say that this is to be expected, In tin there is some 
tendency towards improvement, and it is quite possible 
that an upward movement may begin. Some mines in 
the East are being closed because the prices do not pay— 
or are said not to pay—and at the same time there is a 
greater consumption in the tin-plate trade. Tin has been 
a very steady market now for three months, and this 
fact of itself is probably sufficient to engender a certain 
degree of confidence in the prices. In every market the 
fall has te come to an apparent full stop before buyers 
will begin to believe in an improvement. demand for 
lead is thought not to be quite so good, but so far the 
prices have been maintained, It is significant that 
makers of lead products, carbonate, &c., find a difficulty 


in selling in competition with continental prices. The | 


bringing of lead prices to a level consonant with copper 
and spelter prices has been delayed, but it may not be 
delayed much longer. In the spelter market there is 
practically no change, but. the demand from galvanisers 
continues to grow, The effect, however, is counteracted 
by the very poor consumption in the brass industries, 


Foundry Iron. 


The position here in the foundry iron market is 
much as it was. Makers are quoting the same prices, and 


According to an old Black | 


| buyers are just taking a truck er two.as they have need. 
| There is no forward business, simply because no buyer 
has any confidence in the prices. , Ata it is more than 
usually difficult to get at the lowest prices which would 
| be accepted, for it is unreasonable to expect a maker of 
pig iron to quote a low price for 10 tons. There is a general 
eeling here that if an order for 500 or 1000 tons for 
delivery over the next few months were to he had, a very 
considerable reduction might be obtained. It is clear 
that in some respects the actual costs of production will 
be lower, and it is probable that fuel costs will be reduced 
considerably, There are signs that both coalowners ang 
coal workers are beginning to realise that unless prices 
are brought down there will soon be neither profite nor 
wages in the industry. Unsaleable stocks of industrial 
coal are accumulating, in spite of the closing down of 
some collieries, and the inference is obvious. One would 
not like to say that the people who prophesy that foundry 
iron will be at £4 by the end of the year are right, but that 
it will be much below £6 is pretty certain. The Cleveland 
makers keep their furnace price at £6, but it is probable 
that the Midland makers would take less even now. 
Certainly at £6 5s., delivered in Manchester, No. 3 might 
be bought, and probably at £6, and this would mean 
£5 10s. at the furnaces. 


Finished Material. 


The reduction im the prices for sectional steel 
and common plates has not yet brought much business 
in this market, Buyers may be waiting to see what effect 
a fall in costs of production may have, although this fall 
has been anticipated in the present prices for sections 
and for ship plates. The price of boiler plates may, how- 
ever, be reduced; indeed, this ought to be done. It is 
said that continental prices are a little easier, perhaps 
because fewer inquiries are now going from this country 
to the Continent. 


Scrap. 


The market for scrap remains dull and quiet, 
The demand for scrap steel may be better, but there is 
a lot yet to be sold, and the prices, delivered, do not rise 
beyond £3 10s. per ton, whereas foreign basic iron costs 
over £1 more than this, even under the most favourable 
circumstances. The revival in wrought scrap is waiting 
for a better demand for finished iron. Cast scrap is, of 
| course, dull and difficult of sale, because the foundries 
in the district have so little work. The demand for textile 
engineering castings is the only demand which is alive. 


Barrow-in-Furnezss, Thursday. 
Hematites i. 

There is no improvement to report in connection 
with the general condition of the hematite pig iron trade 
of this district. There are in all eight furnaces at work, 
but some of them are only working on easy blast. The 
orders held are for special deliveries of iron that cannot 
be done without. New business is slack, and the disposi- 
tion of buyers still to hold back with a view to placing 
contracts at a much lower figure is marked. Lower rates 
can be expected to some extent, but it is not an easy 
| matter to reduce them on the part of smelters, who are 
| faced with many difficulties. : 


Iron Ore. 


The demand for iron ore is confined to local 
smelters, and their requirements are not by any means 
large. Still, there is a little more activity at the Furness 
mines, the pit at Newton now being engaged, the other 
mines where ore is being raised being at Roadhead, 
Anticross, near Dalton, and at Pennington, near Ulverston. 
The importations of Spanish ore have been quiet of late. 


Steel. 


The steel trade presents no new features this 
week. At Barrow and Workington there is a fair amount of 
activity in some of the departments, but the demand is 
still very quiet. Last week's reduction of prices may 
induce more business, as it narrows the margin between 
| the prices quoted by foreign competitors and those of 

loval manufacturers. 


The shipbuilding trade is fairly well employed 
so far as fittimg out is concerned, but on the slipways 
there is much quietness, and is the engineering shops 
short time is being worked. 


Shipping. 

The shipping trade is quiet. Small shipments 
were noted last week of pig iron coastwise, and a small 
cargo for Ghent. The imports are mostly oil and motor 
spirit, Barrow now being a large distributing centre, 


SHEFFIELD, 
(From our own Correspondent.) 


The New Ships. 


Deriyrrs signs of the trade recovery in this area 
are very shy about revealing themselves, but one con- 
tinues to hear of quite bright spots developing here and 
there—harbingers, it is to be hoped, of better times coming. 
The saw-making industry, for example, appears to be 
particularly fortunate in the amount of actual business 
coming in, and I am told that some firms are “ pulled out 
of the place” with work. Similarly, there seems to be a 
revival of activity in hammers and othe: smal) tools, and 
as a good proportion of the orders is for the home market, 
it looks very much as if various engineering and allied 

| firms throughout the country are preparing to get busy. 
It is also, suggestive of the building trade ing itself 


| together. Chief interest this week, of course, has nm in 
| the placingfof the battle-cruiser contracts, though what 

ever activity these bring about must not be confused with 
@ genuine trade recovery. They will bring work certainly 
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and a large percentage of the £30,000,000 which is said to 
be involved will be paid away in wages; but it is in the 
department of peaceful industry that the real recovery 
must be looked for. At the moment of writing definite 
news had just arrived that the construction of one hull 
and its machinery had been placed with John Brown and 
Co., that half the armour plate contract had been given 
to Browns, Cammells, Vickers, and that the last- 
named firm was to make half the guns required. The fact 
that one-quarter of the armour plate will be made at 
Beardmores is also of interest to Sheffield, seeing that 
Vickers hold half the ordinary shares in the Clyde com- 


pany. 
The Cost of Production. 


What manufacturers here are most concerned 





about, however, is how the cost of living can be more 
closely reconciled with the vital necessity of a further | 
reduction in wages, in order to assist in bringing down the | 
cost of production. The difficulty is that Labour is very 
sceptical about the Board of Trade figures, which are not 
borne out by the prices asked by retailers. What some 
influential industrialists in this district feel is that the wide | 
margin of profit retained by retail generally is pre- | 
venting the realisation of the fall that has taken place in 
wholesale prices, and that the effect of this is to stiffen 
the backs of the workers against the pt of any 
further reduction in wages. This “‘ profiteering ” on the | 
part of the retailer is held to stand directly in the way of 
that general industrial recovery which it is believed would 
commence if costs of production were an attractive instead 
of a repellant factor. I do not know, but I believe steps 
are being taken to urge this point on the Government 
with a view to some drastic action being taken to relievs 
the position. 








Patchy Conditions. 


In the meantime many manufacturers are finding 
it extremely difficult to avoid imism, tho consider- 
ing the adverse position with which they are confronted, 
it is surprising to find so many optimists among them. 
Crucible steel departments can scarcely be said to be show- 
ing any substantial sign of improvement, for what business 
trickles in appears easily to be supplied from stocks, which 





are known to be heavy. This is an instance in which 
“cuts” in prices seem of very little effect in inducing 
home and oversea consumers to place fresh business, for 
a recent further fall of 6d. per pound appears to have made | 
practically no difference to the market. It is probable, 
however, that the high-speed steel industry of Sheffield 
may suffer a good deal from the unavoidable conditions | 
that prevailed during the war. Before that event, for 
example, France and the Colonies bought most of their 
high-speed tool steel here, but in the days when our 
hands were full with urgent munition work we had to 
send experts to instruct them how to make the steel for 
themselves. Now, of course, they know and Sheffield 
makers are the victims—if it be permissible to speak of the 
matter in that way. Some of the ordinary tool steel 
manufacturers are very poorly off for orders, which. seems 
rather to contradict what I have written above; but it 
must be borne in mind that trade was never in such a 
patchy condition. An inquiry into the state of business 
leaves one with the impression of being in a bank of fog 
which suddenly lifts only to descend again. There are | 
high-speed steel makers even who tell me they are quite 
busy, but they are very exceptional. Hardly any addi- 
tional open-hearth steel furnaces: have been lit up since 
I last referred to the matter, which means that barely 
more than one-third of the total capacity is being operated. | 
The production of steel for the new ships, however, should 
make a great difference to the activity of the acid furnaces. 


One of the Busy Firms. 


The most comforting thought is that the back of 
the continental competition — in severe form 
experienced for so long, at all events—appears to have 
been broken, though it cannot be said that that has proved 
much of a bull point yet. Nevertheless, the fact that 
quite a small difference exists now bet quotati 
of home and foreign iron and steel is bound 'to tell in the 
immediate future, especially since, as I have often men- 
tioned before, the home production has a very decided 
advantage in the matter of quality and delivery. Railway 
steel continues in fair demand, though not nearly so heavy 
as had been {confidently predicted, while orders from 
tramway unde: i trickling in, though, in the 
case of both, the capacity of Sheffield firms for turning 
out larger quantities than at any time in pre-war days 
makes quite a fair demand look rather small. Rolling 
stock builders are pretty well employed at the moment, 
and probably will be for some time ahead, but fresh ‘busi- 
ness is not too brisk. Recently, it may be recalled, I 
mentioned some important rolling mill construction just | 
completed at the works of the Brightside Foundry and 
Engmeering Company. Most of it was for local firms’ 
developments, notably at Hadfields, where preparations 
have been made for steel rail rolling on a large scale, but 
some was on overseas account. The Brightside people 
now tell me they have secured a contract for the supply 
and erection of the complete installation of the super- 
heated and saturated steam pipe work, valves, &c., for the 
Cossipore Electric Generating Station, Calcutta. The 
contract figure is over £8000 and the work is connected 
with new 15,000 and 6000-kilowatt turbines. The firm, 
I hear, is doing quite well just now in that class of work, 
at the present moment having similar contracts in hand 
at the Ogmore Vale power station and the Dublin, Bir- 
mingham, Kettering, and Doncaster Corporation electricity 
stations. One of the Brightside’s subsidiaries, I believe, 
is Moorwoods, the makers of such things as cooking ranges, 
canteens, and heating installations for warships, so that 
one would imagine there is a good chance of some of that 
kind of work required for the new battle-cruisers coming 
to Sheffield. 


Cammells’ Indian Enterprise. 


For some little time preparations have been pro- 


ceeding in the armour plate making ooT ans here for 
the large requirements arising out these Admiralty 








contracts, and by the new year it is ted they will be 
getting quite busy again, for there is still a certain amount 
of business im hand for Japan, and somehow or other this 
kind of work begets work. The contracts will also make 
tool manufacturers busy and may give a useful fillip to 
the high-speed steel people, while the table needs of yo 
a vessels, each with a co ment of, say, 2000 men, 
will bring some good orders to the cutlery and electro-plate 
industries of Sheffield. One of the interesting events of 
the week has been the announcement that Cammell, Laird 
and Co., in conjunction with Bird and Co,, of Calcutta, 
have registered at the latter place the United Steel Cor. 
poration of Asia, Limited, with a capital of 20 crores of 
rupees. Cammells are to design, erect and staff the works, 
which are to include the most modern plant and labour- 
Saving devices, and to have an ultimate output of from 
600,000 to 700,000 tons of pig iron and 450,000 tons of 
finished steel per annum. Ample supplies of coking coal, 
iron ore and limestone are said to be within easy reach of 
the works site, and in addition to the board of directors in 
India an advisory committee has been set up in London, 
the seven members including Mr, W. L, Hichens and Mr. 
J. M. Allan tively, a chairman and & managing 
director of C. li, Laird and Co. It appears, therefore, 
that the decision made by the Sheffield firm some time ago 
to establish a works near Calcutta, under the auspices, 
I believe, of a separate company registered in India, has 
been followed by very rapid and important developments. 
Cammell’s Indian interests seem to have been under con- 
tinual growth of late years, one of the most prominent 
directions being in the construction of rolling stock. At 
the Birmingham works of the Midland Railway Carriage 
and Wagon Company, now controlled by Cammells, as 
well as at the latter's large new place at Nottingham, an 
enormous number of covered and open goods wagons have 
been constructed for the Bengal-Nagpur and other Indian 
railways. 


Overseas Trade. 


The official returns of overseas trade for last 
month, while extremely depressing on the whole, contains 
a few cheering features, and are also interesting. The 
aggregate tonnage of iron and steel manufactures, for 
instance, increased from 64,000 tons in July to 76,461 
tons in August and 133,324 tons in September. This last 
is a little more than one-third of the tonnage exported 
in September, 1913, although the declared value was only 
3 per cent. less. This advance from month to month is a 
hopeful feature, but it is depressing to find that the import 





| tonnage exceeds the export tonnage by 50 per cent. 


Coming to details, the most striking advance is in gal- 
vanised sheets, which doubled the trade of August, and 
was nine times as much asin July. Other notable increases 
were tinned plates, tubes, pipes and fittings, rails, and 
manufactured steel. The general level of declared values 
per ton of iron and steel goods shows a decline of 30 per 
cent. compared with a year ago. It is pointed out in the 
Board of Trade Journal that comparisons of the values 
of imports and exports this year with the corresponding 
figures for 1920 are misleading owing to the very large 
reductions in prices. Value totals would, in this cireum- 
stance, decrease even if the quantities were maintained at 
the same level. It is noteworthy that only 613 motor 
ears were imported into this country in September, 
whereas the number in the corresponding month of last 
year was 2069. Machinery in the same period fell from 
7700 tons to 2600 tons. On the other hand, iron and steel 
goods went up from 103,300 tons in September, 1920, and 
141,500 tons in August of this year, to 206,100 tons. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
A Gloomy Position. 


THERE is still no gleam on the horizon heralding 
the dawn of a brighter day for industry. The position is 
indeed very discouraging and gloomy. Two more furnaces 
have been put into blast during the week, but the iron- 
masters generally are still firmly adhering to their resolu- 
tion not to re-start more furnaces until working costs are 
substantially reduced. The drastic cut in steel prices, 
which became operative last week, has not yet had an 
appreciable effect on the demand, and many of the works 
are experiencing great difficulty in keeping their plants 
going even on short time. 


Miners Willing to Make Sacrifices. 


The miners in Northumberland and Durham have 
intimated to the coalowners that they are willing to make 
local settlements concerning wages within the scope of 
their trade constitution in order that collieries now closed 
may be reopeneda nd others prevented from ceasing opera- 
tions for the present. Tonnage rates are being considered, 
and negotiations are proceeding locally to see how far 
these can be reduced to meet the economic situation. 


Cleveland Iron Trade. 


The Cleveland iron trade position is very dis- 
appointing. Manufacturers declare that they are pro- 
ducing at a loss ; yet, even so, they cannot sell all the iron 
they ate making, and they certainly will not go on inde- 


per ton and No. 4 forge at 112s. 6d. per ton; but it is 
pointed out that Derbyshire forge is being offered at 1()5s. 

ton, and no doubt Cleveland forge iron will have t. falj 
tetare makers can hope to dispose of their stocks. Mottled 
and white iron are nominally at 112s. 6d. and 11\)s. per 
ton respectively, but these prices would be shaded. 


Hematite Pig Iron. 


. An easier tone prevails in the hematite pig iron 
trade. Makers are not selling all they produce, and whilst 
mixed numbers are quoted at 125s. there is such compe. 
tition that business for yan Peay: map. quantity could 
probably be done at 120s. © foreign market, however, 
is practically closed, and the home demand very limited, 
Hopes are expressed that the placing of the orders for battle. 
cruisers will speedily benefit the steel trade and improve 
the demand for hematite, otherwise one or more furnaces 
will have to go out of operation. 


Iron-making Materials. 


One of the hematite makers’ difficulties is that 
they have high-priced iron ore to take out under old «on. 
tracts, and this keeps up the cost of production. Ore 

ices are now falling, and a transaction is reported (:om 
Bilbao in Rubio ore at 17s. 6d. per ton, which is equa! to a 
c.i.f. priee of 25s. 6d. The local | cae is 27s. 6d. «if, 
though possibly 27s. would not refused. Coke. unfor- 
tunately, is no easier in price, and so long as it is kept at 
32s. 6d. per ton delivered at the works the chief obstacles 
to an industrial revival remains to bar the path. 


Maaufactured Iron and Steel. 


Little improvement can be reported in the manu- 
factured iron and steel trade. The cuts in prices have 
certainly resulted in more inquiry, but all the business 
booked does not in the aggregate amount to very much, 
Only small orders involving constant changes of the rolls 
are being placed as yet, and works are simply operating 
from hand to mouth. There is, however, the definite 
fact that steel prices have been cut to the irreducible 
minimum, until coal and wages fall considerably, and if 
buyers realise this it may lead to great activity. 


The Coal Trade. 


There is as yet no sign of improvement in the 
position of the northern coal trade, and there is a con- 
siderable loss of time at the pits. Except for the running 
of contracts previously booked very little business, if any, 
is possible for prompt. There is no appearance of anything 
like stability in values either for next month or December, 
to say nothing of next year. The collieries are more or 
less willing to discount their October prices to the extent 
of 2s. to 3s. per ton, according to class, and business has 
been reported on the basis of 24s. 6d. and 25s. for best 
Northumberland steams, but this concession is not big 
enough to inspire confidence in the minds of merchants 
and exporters, who are keeping in close touch with their 
continental clients, and who so far decline to enter into 
definite negotiations on these lines. Buyers abroad expect 
to cover their requirements at much lower figures, and, 
notwithstanding that deals in good class Durham un- 
screened have been closed at both 17s. and 17s. 6d. over 
the first half of next year, they are disinclined to repeat 
at these figures and are talking about waiting for a 15s. 
market, which, in their opinion, is only a matter of a short 
time. The trade for the early part of next month is of 
very small proportions. Collieries and exporters report 
an almost entire cessation of purchases. All classes of 
steams, except smalls, are badly in need of orders, while 
the bunker trade is phenomenally slack. There is no sign 
of betterment in the coke market except in the case of gas 
coke, which is in good demand at top figures. 





SCOTLAND. 
(From our own Correspondent.) 


Work for the Clyde. 


Tue placing of two contracts for new battleships 
with Clyde yards gives cause for considerable satisfaction 
in this district, since the shipbuilding and allied industries 
are sorely in need of work. John Brown and Co., Clyde- 
bank, and the Fairfield Company, Govan, have received 
official confirmation of their contracts. The first-name:! 
firm was responsible for the building of the Hood, Repuise, 
Tiger and Inflexible, and the engines for the Queen Mary, 
while the Fairfield Company constructed the Renown ani 
Indomitable and the engines for the Indefatigable. It is 
computed that the shipyard workers and steelworkers 
engaged will absorb £15,000,000 in wages, or, in other 
words, @ sum approximately equal to £10 per head of the 
population in the area represented by the successful yards. 


Failure of Petroleum Boring at West Calder. 


The work of boring for oil in the shale district at 
West Calder has been prosecuted for a few years. Ever 
since the beginning of operations, geologists have dis- 
agreed as to the probability of getting petroleum in the 
strata. Several times during the period traces of oil have 
been found, but since within the past few months no 
traces of oil were found at a depth of between three and 





finitely maufacturing for stock whilst costs of prod 
are so high. The relief afforded by the ee fall in 
railway rates on limestone and ironstone on November Ist 
is so trifling as to be almost negligible, and ironmasters 
are frankly disappointed at the limited extent of the cuts. 
It is calculated that to the Cleveland makers the saving 
in railway charges will be equal to about 2s. per ton, 
whereas successfully to meet foreign competition the 
reduction in selling prices will need to be nearer 20s. per 
ton. However, whilst the need for drastic cuts is admitted, 
no move in that direction has been made. Owing to its 
great scarcity No. 1 Cleveland foundry iron commands 
125s. per ton for home consumption and 130s. for export, 
whilst No. 3 Cleveland is at 120s. per ton, with a premium 
of 5s. for export. All other qualities, however, are plentiful, 
and there is little demand. No. 4 foundry is kept at’ 119s. 





four th d feet, it was feared that failure was imminent. 
Boring has now been stopped, and the work of drawing 
the pipes to the surface has commenced, 


Another Bid for the Subsidy. 


From the latest announcement of the Miners’ 
Federation, it would appear that that organisation has 
not yet abandoned hope of getting hold of the £10,000,000. 
subsidy. It seems incredible that such an organisation, 
intimate with the experiences of the coal trade within 
the past few months, should willingly shut its eyes to the 
real nature of the depression, and attempt to maintain 4 
fictitious prosperity at the expense of an already over- 
loaded community. The shorter day and reduced outputs 
have played havoc with the coal trade. Other trades and 
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pusinesses of all deseription have suffered, and the tax- 
yer is unable to shoulder the burden of the subsidy, 
while the foreigner is no more able to pay inflated prices. 


Even taking the scheme at its face Value, vy festiceatle 
if the selling price mentioned would be néarlyllow en 

to foster trade. In the words of one authority, “ The sum 
quoted is barely 19s. per ton reduction in price on 4 
month's output of coal, and not even the most pronounced 
optimist can imagine that a guaranteed reduction in 
price for one month with the prospect of a return to 
economic prices at the end wf that period is sufficient to 
induce the wheels of-industry to revolve at full speed. 
it is possible for the men to concur in the abolition of the 
seven hours’ day, if only temporarily, in order’ to ‘restart 
industry and reeonstruct the coal'trade. No subsidy can 
do this. If a subsidy is granted, industry must eventually 
pay it.” Fuel at a price nearer 20s. per ton is necessary 
to give industries a chance, and even at that figure a 
25 per eent. advance at least on pre-war levels on the 
hest jualities of fuel would be shown. It would appear 
as though the Miners’ Federation was determined even 
yet to fight for what to any other mortal is a sheer im- 
possibility. 





Steel and Iron. 


Apart from a further reduction in prices, there | 


was no feature of interest in the Scotch steel trade during 
the past week. The industry on the. whole is in « lifeless 


condition, and it is with the greatest difficulty that any | 


of the works are kept going. Business cannot be secured 
at a price showing a profit o: even at a figure calculated 
to cover expenses. Continental quotations still show an 
upward tendency, and some measure of satisfaction may 
he gained therefrom. Fresh orders are a necessity, how- 
ever, and in this connection some relief may be gained 
when the Admiralty work on the Clyde is commenced. 
The different departments of the iron trade are in a similar 
position. Pig iron is very quiet, and even with only a 
very few furnaces in blast the output is beyond require- 
ments. Home consumers are still forced to use imported 
material in view of the price of the home product, which, 
in spite of various reductions, is still far beyond foreign 
quotations, 


Coal. 


Conditions in 
satisfactory long enough, 
considerably aggravated by the wages award. 
the announcement of Sir Wm. Plender’s’ decision, nine 
more Scottish pits have closed down, making a tote! of 
fourteen since the beginning of October. 


the coal trade have been un- 
but the situation has been 


contend that it is quite impossible to keep going except | 


at a heavy, loss, end that the closing down of their pits 
is inevitable. Meantime, in spite of reduced outputs and 
irregular employment, the supply of fue) is ample for all 
requirements. Industrial orders are meagre, and house 
coal business is below normal. - Shipments have improved 
somewhat during the past week, 6ll coal being compara- 
tively busy in this direction. Taken all round, the number 
of steamers loading has been smaller, but in some instances 
the cargoes have been heavier. Aggregate shipments for 
the week amounted to 206,632 tons, against 193,966 tons 
in the preceding week and 347,273 tons in the same week 
in 1913. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade. 


Tue statement of the miners’ leaders that the 
coal industry was never in a worse plight will be agreed 
with by big coalowners and all who have to do with the 
commercial side of the trade, but the remedy, contained 
in their proposals submitted to the Government, will not 
find much, if any, support, and it is very doubtfal whether 
the Government will be disposed to continue the sub- 
sidising of the industry. The idea of the Miners’ Federa- 
tion that the maximum price of céals for industrial pur- 
poses, factories &c., should be 30s. per ton delivered, 
including the cost of railway carriage, and that the Govern- 
ment should make up the difference to the coalowners is 
a very plausible and apparently simple plan. According 
to the seeretary of the Miners’ Federation, in six months’ 
time, under the working of such a scheme, the industry 
would have experienced such a revival that it would be 
well on its feet. It is very doubtful whether such expecta- 
tions would be realised, and it is fairly certain that six 
months’ operation of such a scheme would entail upon the 
country a cost of considerably more than eight million 
pounds. The fact, of course, is that the miners are doing 
their utmost to avoid wages coming down to the economic 
level. They know that, for November, wages will be down 
practically to the minimum established under the national 
agreement and that they will be so low as to arouse a 
good deal of hostility among the rank and file. At the 
same time the predominant view is that for wages to be 
maintained at’ an artificial level by means of a State 
subsidy is wholly unsound. The industry should pay 
what it can afford. The position of many collieries now is 
very serious, as they are already working on bank over- 
drafts. FoHowing a three months’ stoppage they have 
worked for three months and retained no profits ; in fact, 
they have and are now sustaining losses at the prices 
at which coals are being sold. Collieries have been unable 
to set aside any money, as was the case hitherto, for 
developments, and this in itself is a serious matter in 
r-lation to the provision of future employment for 
workmen. ’ 


Dissatisfied Miners. 
The present plight in which the mining industry 
finds itself and the vast amount of unemployment and low 
wages prevailing has naturally created a good deal of 
g-unbling among the rank and file, and responsibility 
for the oe which things have come is being saddled 
on the » The, Cwm Colliery Lodge at Liantwit 
Fardre, whieh has recently undergone reconstruction, has 
come out into the open with an attack upon the Federa- 
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tion, and in manifesto form has made an appeal to the 
miners of South Wales for support of their scheme, which 
is aimed at the reconstitution of the South Wales Federa- 
ion. i ie§ cgntend that i 
ion has’ ieal to farce the 
hope that the members of other lodges will take the matter 
up seriously and combine to form a trade union which 
will prove to be at least more stable than the “ sorry wreck 
| now in existence."’ They then set out the rules they pro- 
pose, which include a monthly contribution of 2s. per 
member; that no official shallwreceive a higher rate of 
wages..than the maximum rate of wages plug, current 
percentages paid to a collier in the particular official's 
district ; that any member seeking election to Parliament. 
to a county or district council, or taking up any similar 
public work, shall resign his position in the lodge, and 
| that every official be put up for re-election once every two 
| years. The signatories to the manifesto invite considera- 
tion and criticism of their scheme, and naturally it has 
| brought a reply, The general secretary. of the( South 
| Wales Miners’ Federation states that some of them have 
| spent a lifetime in the endeavour to build up an organisa- 
| tion that will secure equitable conditions for the members 
| of the Federation, and they say, too, that their scheme is 
|not perfect, but thatit is a million times better than 
| that which “ these amateurs "’ are foreshadowing. 
| 





Coal Output. 


During the past week or so trouble has arisen 
| at several collieries on account of the fact that the owners 
|} and managements are not satisfied with the quantity of 
| coal being produced, i h as supplies have fallen 
| appreciably compared with what was being produced a 
| month or so ago. A case in point is that of the Cardiff 
| Collieries, Limited, which gave notices reeently to the 
men of the intention of the owners to close down the 
| Llanbradach colliery, which employs 2000 men, if the 
output was not increased. Interviews between the miners’ 
agent and the management have taken place, when the 
| latter made it clear that the company was not asking the 
men to do something they had not done... The company 
has not been getting the August output, but if it is 
restored and maintained, then it is probable that the 
| collieries will be kept working. 





Dean Forest Developments. 


Notices have been posted up at the collieries 
owned by Messrs, Henry Crawshay and Co., Dean Forest, 
| that in future the pits in question will be open to the present 
| employees on the basis of the wages prevailing in the 
After payment of such wages, any profits in 
| excess of 10 per cent. of the capital of the company will be 
divided in equal proportion between the workmen and 
| the shareholders until further notice. Messrs. Crawshay 
and Co. have withdrewn ftom the Mining Association and 
| the District Board. The workmen have held a mass meet- 
| ing and decided to go to work under protest, but.a ballot 
is to be taken on the question of acceptance or rejection 
| of the owners’ ultimatum. The company has declared 
| that rather than be forced to the Government audit and 
| the national settlement it would close down. On the 
| other hand, the workmen, m consideriig whether they 
| shall accept or reject the owners’ terms, are faced with the 
| fact that there are no Federation or local funds on which 
| they can rely to support them in the event of their refusing 
| to work. 


| district. 


Railway and Dock Charges. 


The movement for bringing about, if possible, a 
| reduction in railway and dock charges is progressing very 
satisfactorily. There is a commendable eagerness on the 
part of all the sections of the tradimg community affected 
to co-operate, and thus by united action submit, @ ease 
| which is unanswerable. The ection taken by the Cardiff 
Chamber of Commerce is receiving support in all quarters, 
and a special meeting of all the interests concerned is 
to be held to-day, to discuss the position and act together. 
As announced, the Great Western Railway Company has 
given a very sympethetic hearing to the case of the coal- 
owners, but apart from this it is apparent that traders 
are looking to the Barry Railway Company for a lead in 
the direction of reduced charges. It will be recollected 
that the Barry company opposed the Grouping Bill, and 
although it is a constituent company in the Welsh 
group, nevertheless it cannot be forced into the group 
until 1923. It is noteworthy that.the Barry company has 
withdrawn from the Bristol Channel Dockowners’ Associa- 
tion, and from this the conclusion is drawn that it is 
its intention .to adopt a course of action more in the 
interests of the trading community. The belief is.con- 
fidently entertained that the company will before long 
announce material reductions in treflic rates. and dock 
charges which will create great satisfaction in commercial 
circles, and which will have the effect of compelling other 
railway and dock companies to adopt similar action. So 
far the labour unions have not displayed eny readiness to 
co-operate with traders, and this fact is much ‘regretted, 
as success in the movement is all to the adventege of the 
workers in promoting business and remedying unem- 
ployment. 


Steel and Tin-plate Items. 


It is understood that a meeting is being arranged 
between the workmen and the employers in the tin-plate 
trade regarding the effect of the sliding scale agreement 
respecting steel bar prices on tin-platers’ wages. The 
announcement is made that the Eagle Tin-plate Works, 
Neath, have been purchased by Baldwins, Limited, the 
purchase price being given as in the neighbourhood of 
£30,000. Additional furnaces have been re-started at the 
steel works at Lianelly, and operations have been _par- 
tially resumed at several tin-plate works. 


Current Business. 


The coal market displays no new feature, and 
the conditions are quiet all round, with prices of steam 
coalson the easy side. The demand from abroad is Very 
limited, and the utmost difficulty is ienced in getting 
sufficient orders to absorb present outputs of large coals. 
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No improvement is looked for for some time to come. Small 
coals are firm owing to the irregular working of pits, and 
the scarcity of leadin; es, while coke is weaker at 
. to Shs P ¢ far ins at from 28s. to 30s. 
nthrahite tdopetes owing to the colder weather 
stimulating a demand, and collieries are well booked up 
already for November, especially as regards sized coals 
and best large. 





Latest News from the Provinces. 


LANCASHIRE. 
MANCHESTER, 


The State of Employment and Relief Works. 


Accorpinc to the latest returns for Lancashire 
and Cheshire issued by the divisional department of the 
Ministry of Labour in Manchester, there has recently 
been some slight improvement in industrial conditions. 
During last week 15,738 (persons) passed from the books 
of the employment exchanges into the ranks of the 
employed, leaving stillover 213,000 out of work, of whom 
164,330 are males, while there are also about 62,000 
persons on short time. Only about one-half of the total 
number are now receiving unemployment pay, the 
remainder having exhausted their twenty-two weeks’ 
allowance. Whatever improvement the figures show is 
chiefly due to a slight revival in the textile industries. 
I regret to state that there is as yet no sign of improvement 
in the engineering trades, and even in the building trade 
there are more “ hands” available than can be found 
work for. The wages paid in the mining industry continue 
to decline. The District Joint Wages Board for Lancashire, 
Cheshire and North Staffordshire has announced another 
drop of 4d. per day for October, namely, at the rate of 
111 per cent. on the basis rate of 1911. he fall in wages 
since the great coal strike up to date amounts to 3s. per 
day for adults and half this amount for youths. In the 
meantime the special committee of the Manchester Cor- 
poration to deal with unemployment recommends the 
City Council to proceed with eleven of the fifteen, under- 
takings which the committee was instructed to consider. 
These include the completion of the Heaton Park reservoir, 
the reconstruction of main roads, and the building of 
schools. The expenditure on the reservoir will amount 
to £300,000 and £80,000 for main reads, and borrowing 
powers will have to be obtained for £373,500 for the con- 
struction of town-planning roads. Ratepayers are groan- 
ing under the recent increases. The total rate in the pound 
is now 15s. on an inereased rateable value of nearly 50 per 
cent. compared with 1913-14. 


SHEFFIELD. 
The Defiatory Movement. 


The prices of some of the ferro-alloys have been 
further reduced, as will be found noted on the Current 
Prices page, and soft wire rods are now quoted at an even 
£12. Derbyshire No. 3 foundry pig iron has been sold 
down to £5 15s. at the furnaces and even a trifle lower. 
Quite a striking deflation is going on in nearly all sections 
of the iron and steel trade ; in fact, prices are now so low 
that it is evident the meaning is that makers are basing 
them on the prospect of a further fall in the costs of pro- 
duction, there being thus a good deal of speculation in 
the movement as well as a determination to get business 
if by any means possible. There is increasing evidence 
of business to be placed if,only prices are right, for more 
genuine inquiries are coming in than for some time, many 
of them having all the probabilities of materialising into 
orders. This applies to the greatest extent to the Far 
East. 


WALES AND ADJOINING COUNTTES:; 
Spelter Industry. 


Although the Board of Trade has announced 
that it has instructed its agents in Australia to ship a 
supply of Broken Hill zinc concentrates to this country, 
it is reported that no definite offer has been received at 
Swansea by firms interested. So far as the spelter trade 
is concerned, the question primarily to be faced is that 
of costs of production. A meeting of employers and work- 
men is likely to be held shortly to discuss the question of 
wages. 


Railway and Dock Charges. 


It is interesting to note that the Barry Railway 
Company has reduced its wharf and warehouse rents by 
from 5 to 10 per cent., and in some instances more, these 
reductions dating back to October 10th. . This is a begin- 
ning, and it is hoped that other railway and dock charge~ 
will receive attention, to the advantage of the coal trade 
generally. 


Swansea Metal Exchange. 


The tone prevailing in the steel and tin-plate 
trades is a little more cheerful, and prices are slightly 
firmer. So far as the tin-plate trade is concerned, costs 
are getting nearer to selling prices. The galvanised sheet 
market is-also rather more active, additional mills having 
been re-started. 





A map of the chief sources of metals in the British Empire, 
with diagrams of production for 1918 has been prepared under 
the direction of the Mineral Resources Committee of the Imperial 
Institute. It is a new edition, much amplified, of a similar map 
issued by the Intstitute in 1918, and consists of three sections, 
@ general map of the world on Mercator’s projection, a series 
of inset mapé of British countries and a separate set of diagrams 
of metal uction. The inset maps are all drawn to a uniform 
scale of 160 miles to the inch, The map measures 35}in. by 
44in:, and is procurable from the Imperial Institute or from 
Geo. Philip and Sens, Limited. 
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Current Prices for Metals and Fuels. 


N W. Coast-- 
Native 
' Spanish 
'N. African 
N.E. Coast— 
Native ond Reh 
Foreign (c.i.f.) 





ScoTrLanp—* 
Hematite . < 
No. 1 Foundry 
No, 3 me 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 ‘ 


Cleveland— 
No. 1 . ~ 
Siliciona en : 
No. 83G.M.B ... 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White ... 
MIDLANDS, 
Staffs. — 
All-mine (Cold Blast) 
Part Mine Forge ... 
M Foundry No. 3... 
Northampton— 4 
Foundry Nos. 2 and 1... Nominal. 
rl, No. 3 516 Oto 6 0 
Forge ee ee 


«17 0 Oto 17 
None offering. 
None offering. 


Derbyshire— ® 
No. 3 Foundry . 515 0 to 6 
Forge OO kk + 


Lincolnshire— 





i 


N.E. Coast— 


Ship Plates ... 
Joists and 
Heavy Rails _.. 
Fish-plates 
Channels... ... 
Hard Billets ... 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails ... 
Light ,, 
Billets 
Ship Plates 
Boiler ,, 


» 
Ld 


ecoocoeoeo ooo Fs, 


ke i? 
138 0 0 to 16,00 
10 0 0 

10 10 0 

1600 


MANCHESTER Gitiep dveglinenbéeniatn eashenaaie 


§ Bars (Round) 10 0 0 to 
8 , (others) .. .. HU 0 Oto 
Hoops (Best) ... 17 5 0 
» (Soft Steel) 
vs (Lanes, Boiler) ... 
SHErrreLp— 
Siemens Acid Billets ... 
Bessemer Billets ... 40 
Hard Basic aan 
Soft ,, So a te 8 10 
Hoops... 14 5 
Soft Wire Rods 12 0 
MrpLtanps— 
Small Rolled Bars ... 


Bessemer Billets and 
Sheet Bars 71% 


| a pg lm 13 10 
Tube ates Bis ican 11.10 

Sheets (24 W.G.).. 16.0 

Galy. Sheete(Lob.L pow) 18 10 

Angles ... ... 10 0 

Joists 10 10 

Seg OS, #2 ney 

Bridge and Tank Plates 10 10 


20 0 
200 
16 0.0 


14 10 


11 0 


” 
‘ 


PR  Rerreenae 
£10 to 12... «. 10 


Basic 
Foundry 
Forge 
N.W. Coast—‘¢ 
N. Lanes, and Cum. — 


Uncertain. 


NON-FERROUS METALS. 
Swansza— 


Tin-plates, LC., 20 by 14 
Bleek Tin (cash) a 
» (three months) 


Hematite Mixed Nos, 





MANUFACTURED IRON. 


Home. 
2s. d, 
ScoTrLanD— 


Best ,, 

N.E. Coast— 
Common Bars 
Marked ” 
Tees 


0 
0 


Lancs. — 
Crown Bars ... 
Hoops 
8S. Yorgs,— 
Crown Bars ... 
Best ,, 
Hoops 
MIDLaNps— 
Marked Bars (Staffs.).. 
Crown Bars ... . 
Nat and Bolt Bars 
Gas Tube mas 
Hoops 





Home.* 
é d, 
SoorLanD—5 ? 


Boiler Plates ... 1600 
Ship Plates fin. andup12 10 0 
Sections... ... ... 12 0 0 
Steel Sheets ¥,in.togin. 13 15 0 
Sheets(Gal. Cor. 24 B.G.) — 


2 Delivered. * Net Makers’ works, 
7 Export Prices—F.0.B. Glasgow. 
“ Sheets reduced while other prices are advancing. 
1* For inland sales, : 4* Per ton f,o.b, 





3 At farnaces, 


Copper (cash)... ... ... 
»» (three months)... 
Spanish Lead (cash) .. ... 
” (three months) 
Spelter (cash) eld ids 
» (three months)... 
MANCHESTER— 
5 tam Best Selected Ingots ... 
«» Electrolytic aa 
ae" Strong Sheets _.. 
+ Leeo Tubes 
Brass Loco Tubes 
» Condenser... 
Lead, English 
ke aes gat i 
(Weal pres practically unchanged) 


— 


FERRO ALLOYS, 
(AU prices new nominal), 
Tungsten Metal Powder 1/8 per Ib. 
Ferro Tungsten ... ... 1/6 per Ib. 


Per Ton. 
Perro Chrome, 4 p.c. to 6 p.c. carbon... £28 
res 6 p.c. to 8 p.c. - £26 
re Sp.c.tol0p.c  ,, £26 
a Specially Refined 
Max.2p.c.carbon ... ... ...479 
ee indgie oj oi. wos veeO4 
0°75 p.c. carbon |. ...£110 
» carbon free ... ..-2/8 per Ib. 
Metallic Chromium ...5/6 per Ib, 
Ferro Manganese “(pat ton) £18 for home. 
1» Silicon, 45 p.c. to 50 p.c. 


» I pe. 


» Vanadium 

» Molybdenum sa 
», Titanium (carbon tree): A 
Nickel (per ton) 3 
Cobalt 


«..21/- per Ib, 
...¥/+ per Ib. 
«1/6 per Ib. 
-- 190 

...14/6 per Tb, 


Ajumiaiens (er ton) ...£110 to £120 


eecocaecooco 


cOofrF rR OOO 
S°SZ ROSS 


Per Unit 
12/- 
10/- 
10/- 


28/- 
82/- 
41/- 


£12 10. 0 scale 5/- per 
unit 

£0 0 scale 6/- 
mi /- per 


(British Omcia. 


4 Delivered Sheffield. 


5 Glasgow, Lanarkshire and Ayrshire. 
* Prices represent the real market before the oficial change was made. 
44 Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.0,b, for export. 





FUELS. 
SCOTLAND. 
LANAR 


KSeTRE— 
(f.o.b, Glasgow)—Steam 
El 
Splint 
Trebles ... 
Doubles ... 
- Singles 
AYRSHIRE— 
(f.0.b, Ports)—Steam ... 
Splint 
Trebles 


FiresHIRE— 
(f.0.b. Methil or Burnt- 
Sereened Navigation 
Doubles 
Singles 

LorHtans— 

(f.0.b, Leith)—Best Steam... 
Secondary Steam 
Trebles 
Doubles 


ENGLAND. 


NORTHUMBERLAND— 
Best Steams 


Second Steams 
Steam Small? ... 
Unsoreened 
Household 


Household... _.. 
Foundry Coke 

1s 
S. Yorks, Best Steam Hards 
Derbyshire Hards ... 
Cobbles 
ween 5.0 
Washed Smalls . 
Best Hard Slacks 
Seconds am 
Soft Nutty ,, 
Pea aa 
Small o 
House, Branch 

os Best Silkstone . ~' 


Bast Furnace Coke (Inland and E sport “a 


Comer 4* SOUTH WALES. 
Steam Coals : 

Best Smokeless Large ... 

Second s3 = itd 

Ordinary Dry Large. 

Beat Black Vein Large 

Western Valley _,, Hae 

Best Eastern Valley Large ... 

Best Steam Smalls 

Ordinary _,, 

Washed Nuts... ... ... 

No. 3 Rhondda large. 
Smalls 
large 

Through 
Smalls 


No. 2 
” ” 
” ” 
Coke (export) ... 
Patent Fuel an 
Pitwood (ex ship) ... 
SwaNnsza— 
Anthracite Coals: 
Best Large 
Seconds... 
Red Vein ... 
Big Vein .. ... 385 
Machine-made Cobbles y 
Nuts ... 
Beans 
Breaker Duff ... 
Rabbly Culm ... 
Steam Coals : 
Large 


Beconds 
Smalls div lpg 
Cargo Through 


Export. 
26/- 
27/6 

26/6 to 30/. 
on: 


-;* 


20/- 


20/6 to 246 
31/- 
26 6 
3 
20/. 


38/- 
40/- 


2,/- to 276 
W/- to 25 
176 
22/6 to 27 - 
30/- to 35 


26/- 
22/- to 24 
30/- to 35/- 
40/- to 42,6 


32/- to 33 

31/8 to 32/- 
30/6 to 31/6 
30/6 to 31/6 
28/- to 30 

17/- to 18 

17/6 to 18/6 
17/- to 17/6 
17/- to 17/6 
11/6 to 12/6 
9/- to 10/- 
40/- to 41/ 
37/6 to 89/- 
25/- to 30 


28/6 to 29 6 
287- to 28/6 
28/- to 29 

27/6 to 28/ 
27,6 to 28/6 

27,- to 28 

26 - “ 

25". 
19/6 
12/6 
30/- 
30/- 
18/- 
25/- 
20/- 
15.- 
50/- 
28/- to 30). 
37/6 to 40/ 


e 
8 


SESEESEE ESE 
SRSREBERESY 


55/- to 57/6 
52/6 to 55/- 
47/6 to 50,- 
65/- to 57/6 
70/- to 72/6 
72/6 to 75/ 
60/- to 62/6 
30/- to 32/6 
8/6 to 9,- 
12/6 to 13/ 


28/- to 30/- 
27/- ta ‘28 - 
12/6 to 16.- 
22/6 to 25/- 


® Home Prices—All delivered Glasgow Station. 


“9 These prices are practically alike now. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Tractors. 


THE autumn demonstration of ploughing tractors 
held last week at Le Bourget, near Paris, hel 


assist the tractor industry, which has been laying under a 
cloud for @ long while t. Those who are able to use 
such 
hy the demonstration. It simply served to enable manu- 
facturers to show their machines in operation on the field, 
but there were no tests of efficiency 
nothing to guide agriculturists in the selection of tractors. 
Nevertheless, the machines, on a field of so large an area 
that it took quite a long time to explore, represented 
practically all the types of motor ploughing vehicles, 
although with one exception there was an entire absence 
f anything that would suggest a possible new develop- 








to revive | 
interest in mechanical tillage, but it did not do'much to | 


vehicles need-information that was not provided | 


or consumption, and | 
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British Patent Specifications, 


| When an invention is communicated abroad the name and 

| address of the communicator are pri in italics. 

|. When an abridgment is not illustrated the Specification ia 
‘sh BaP Ne ay 


Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Sout ton-buildings, Chanecery-lane, W.C., 
at la. each. 

The date firet given ia the date of 
at the end of the abridgment. ia the 
_ complete Speci ficati 


/ a 


169,107. October 7th, 1920.—Rervnn Tone Borers, D. W. 
Robb, 7209, Buclid-avenue, Cleveland, Ohio. 

Tse inventor desires to improve the circulation of the water 

in return-tube boilers, and for this mounts a drum 

| above. The drum is ¢onnected with the top of the boiler by a 





b 
P 


poietic’: the second date 
late of the acceptance of the 





ment in the tractor industry. The agriculturist is stall | 


interested in the farm vehicle, but his lack of practical 


support is somewhat disconcerting to makers, who have | 


begun to see that the problem is more complicated than 
they had supposed, and, as everything depends upon the 
exact cost of motor ploughing, the factor of upkeep 
entering into the calculations is at present an imperfectly 
known quantity. Until, therefore, the farmer can be 
cuaranteed against surprises in the way of unforeseen 
expenses or of losses from breakdowns, the only satis- 
factory means of carrying on tillage operations with 
tractors is through co-operative associations or private 
contractors, who are able to run the machines economically 
and are thereby doing valuable work in popularising the 
tractor. Nearly all the business, is done through these 
associations or with large estate owners who employ 


skilled hamds capable of keeping the machines in good | 


running order. The average farmer will scarcely venture 
to purchase a tractor until he is satisfied that he can rely 
upon the makers’ service to maintain it in good condition 
for a certain number of years. 


Motor Ploughs. 


Of the many systems of mechanical] tillage shown 
at Le Bourget there are two that continue to fulfil definite 


N69 107 











large neck, above which a deflecting plate is arranged, and with 


the bottom of the boiler by two downcomers. The water level | 
is, presumably, at the dotted line in the drawings.— September | 


22nd, 1921. 


| CONDENSERS AND FEED-WATER HEATERS. 


requirements, the medium-powered tractor of the Austin | 


and Fiat types and the motor plough. The héavy tractors 
that have been introduced from time to time for deep 
ploughing have failed on account of low efficiency due 


to so much. power being required to move the vehicles, | 


and at Le Bourget the only systems suitable for tilling 
to depths of more than 6in. were the cable sets and the 
motor ploughs, these latter machines being mainly a 
development of the German Stock pl which before 
the war gave by far the best results in so far as 
concerned the weight of soil displaced. The two motor 
ploughs of this type in operation were of Czeko-Slovakian 
manufacture, and in each ease the chassis was bal 
on two wheels of about 6ft. diameter, with the engines 
of 35 or 40 horse-power at one end and the rigid ploughs 
with the driver's seat at the other. On account of their 
length and height they appear cumbrous, but they were 
easily handled, and with three or four shares they ploughed 
to a depth of Llin. to 12in. in extremely hard and dry 
soil Equally good results were obtained with the Dela- 
haye “ Tournesol" plough, which is on an entirely different 
principle, with the chassis supported on big driving wheels 
and two smaller steering wheels and the ploughs at each 
end articulated under the chassis, These results are due 
to direct gearing down on large diameter wheels, and to 
the more effective utilisation of power on the implement. 
Motor ploughs of these types are evidently only suitable 
for large farms, where they can find sufficient employ- 
ment for deep tillage, al some of them are adapted 
for general farm work, for which they are presumiably not 
so convenient or economical as the ordinary tractor. The 
cable systems were represented by the De Dion-Bouton 
and the Société Electro-Mécanique, the latter consisting 
of a vehicle with electrically driven drums from which 
the cables pass round anchored pulleys to the plough 
that is drawn backwards and forwards across the field. 





It must be admitted that as regards the weight of soil | 


A 


169,084. August 12th, 1920.—ConpEensino StRaM.anD Hzar- 
mo Feep Wares, G. and J. Weir, Limited, Catheart, 
Glasgow, and ©. J. Lang. 

This air pump is of the “‘ Weir dual” type. His the “ wet " 
pump barrel and. K. the “dry "' pump barrel. The water of 
condensation passes from the main condenser A — the 
conduit M to the chamber N situated below the foot ves O 
of the “wet” The air with condensate—formed by 
the condensation within the suppl tary di —leaves 
the latter by the duct G which conducts it to the chamber Q 
situated below the foot valves O of the “dry” barrel. The 
air, after being corapressed in the “ dry ” barrel, is discharged 
from the chamber 2, situated above the head valves U of the 
latter, through ha R into the “wet” barrel, enteri 
the latter by way 8 situated above the piston T, 
but below the head valves U. The water and air are di 
from the chamber 1! situated above the head valves U of the 
“ wet "’ pump barrel through the pipe V, the air escaping to the 
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turned in a given time, and the appearance of the furrows | 


the results were not so good as with the heavy motor 
ploughs. Nevertheless, it is probable that cable ploughing 
would show up to better advantage if the implement were 
handled by a farm labourer instead of by a mechanic. 
In a general way, it may be concluded that the French 
tractor industry is in much the same position-as it was a 
vear ago, although it is holding its own against the 
\merican tractors, which were m strong force on the 
demonstration ground. 


Paris Water Supply. 


A Commission of the Paris Municipality has 
recently visited the Vals de Loire to investigate the 
results of the research work carried out during the past 
eighteen months with a view of ascertaining the possi- 
bility of drawing upon the subterranean supplies of water. 
his water lies at a depth of from 6 m. to 10 m. between 
Briare and Nevers over a distance of 80 kiloms. and a 
width of 3 kiloms. i 
proved that the water was of good quality, and they have 
heen continued during the past two years, partly in order 
1o ascertain if the level were likely to be reduced by the 
raising of such large quantities of water. The local 
authorities have been protesting strongly inst the 
proposed diversion of the water to Paris, on the ground 
that indications pointed to the probability of the supplies 
becoming exhausted ; but the Paris Commission. has been 
able to prove that there is no such danger, and that, more- 
over, the construction of a barrage to hold up the water 
would permit of the level of the Loire being maintained 
in summer and winter, while it would at the same time 
provide electrical energy for local uses, It is proposed 
‘o raise the water 10 m., carry it across the. Loire to.a 
reservoir above Briare and then convey it to Paris by 
Zravitation by an aqueduct 175 kiloms.- long. - It is 


Pumping operations before the war | 


atmosphere through the air relief pipe W while the water passes 
into the water box or header Y of the suppl y > 
ee Oe ee, ae eee aoe te Sabena 
m the condenser by the pipe X into the feed system between 
the air pump and the boiler. Should the condensate disc! 
from the supplementary d be inadequate as ratte 
quantity or coolness for the needs of the “dry ” pump barrel, 
& cireulating water cooler arrangement, as has been heretofore 
employed with “ Weir dual” air pumps, may be provided. 
Such an t is shown on the drawing. certain 
amount of water ie drawn from the chamber 2 situated above 
the heed valves U of the “dry” barrel. This water leaves the 
chamber by the port 3 and passes down through the pipe 4, 
controlled by the valve 5, to the cooler 6, thereafter i 
by the pipe 7 and entering by the port 8 the chamber Q situa) 
below the foot valves of the “dry ” pump barrel. The cooling 
water for the cooler, which may be drawn from any convenient 
source, is delivered to the cooler by the pipe 9 and leaves the 
eooler by the pipe 10.—September 22nd, 1921. 








WIRELESS TELEGRAPHY. 


147,699. July Sth, 1920.—ImrroveMENTS IN Wave TELEPHONE 
Systems, Gesellschaft fur Drahtlose Telegraphie, m.2.H., 

9, Tempelhofer Ufer, Berlin, Germany. 
In systems of telephony utilising high frequency oscillations 


N°147,.699 Cc 
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the Ste, ee a ee 

the ling with the line wire. According to this 

@ mutual ing is i between the transmitter and the 

receiver, and the t upon the receiver of this coupling 
the efiect and so prevents the occurrence 

of da: In the diagram « transmitter 5 and « receiver E are 


near together at a wave telephone station. Both 
instruments are connected in the usual manner by the coupling | 
transformers A and B to the line wire C, to which other stations 
In order that the receiver E shall not be 
in "4 influenced by the t 8 the tra itters and 
receiver E are inductively coupled together by a apd 
G, The strength of the coupling and the direction of wind- 
ings are so chosen that the action of the auxiliary coupling is 
opposite to the injurious action of the transmitter and wholly 
or partially newtralises it.—September 22nd, 1921. 


are connected at D. 


ite 





BATTERIES. 
169,082. August 9th, 1920.—ImrrovemMENTs DX OR CONNECTED 
witn Gas Exrrs vor. Gatvanic BATTextms, Orlando 


» Denton, near Manchester. 

This invention has for its object to provide a device to allow 
of the free escape of gas and air from batteries and to prevent 
| the escape or spilling of acid or liquid. A tube or chamber A 
; 
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made of celluloid or ebonite is suspended vertically from the 
cover B of the battery, and there are two partitions D and E, 
arranged as shown.—Neptember 22nd, 1921. 


ELECTRIC WELDING. 


168,989. June llth, 1920.—Hanp.e ror Execrric Arc Wetp 
ive, John Dorley, 65, Strand-road, Bootle, Liverpool. 

The outer part of the handle A is composed of ebonite or 
vuleanised fibre, and is slotted at B for the reception of the 
carbon or other electrode. Inside the tube is a metal sleeve C 
and a sliding piston D, which is acted upon by a spring that 
causes the head of the piston to hold the electrode in position. 
The rear end of the piston-rod E is screwed to receive « nipple 


N?168,969 





on which is screwed a clamp F in the form of a chuck for the 
electric conductor. The chuck is tightened by screwing up the 
| outer sleeve G. A knob H passes a slot in the tube A 
and sleeve C and is screwed into the spindle E so that the plunger 
D can be drawn back against the spring when it is desired to 
release the electrode in the slot B or to connect up the conductor 
at G.—September 12th, 1920. 





mae June 30th, 1919.—IMPROVEMENTS IN OR RELATING 

To Testine Sets, inctuprne Extecrarc Currext TRANS- 
FORMERS ror Use wits Mrasvrine Iysrruments, Com- 
pagnie pour la Fabrication des Compteurs et Materiel 
d’Usines a Gaz, of 16 and 18, Boulevard de Vaugirard, 
Paris, France. 

This invention relates to testing sets for calibrating measuring 

| electric instruments. A variable fatio is obtained by an adjust 

oes auto transformer, and only one standard instrument is 


TESTING AND MEASURING INSTRUMENTS. 


N°147,046 
A 





ired, thereby obviating the need of a standard instrument 


: , requi 
intended to divert 500,000 cubic metres—say, 110,000,000 in line wires both the transmitter and receiver have hitherto | for every different range of values to be measured. A is one of 


gallons—a day, but, provision will be made for double 
that quantity in the future. ; 


| been inductively — to a line wire.’ In such cases the 
| receiver is apt to be damaged either by the direct influence of 


| the end terminals of the transformer, and B, C, Dare the three 


| intermediate terminals. 8S is the other. end terminal of the 
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transformer, E is the standard instr t, and F is the measuring one ther in the iron circuit but combine in the air 
instrument to be calibrated. The principle is obvious.—-Septem- space, the voila. February 5th, 4021. 4 
ber 22nd, 1921. ; ig 
169, are April 28th, 1921.—ImeRovEMENTs IN ‘AND RELATING 
OAL CURRENT Prvas, William De Renzi, of the 
Engineering Company, Muir-street, ‘ 
an cepa 


TRANSMISSION OF POWER. 
The contacts C and D are tapered as shown, and are forced 


169, pow ee . 1920.—Pire Covrrtimes, the British | upwards by ial eprings. The plug sockets E and F fit over 
Thomson-Houston Company, Limited, 83, Cannon-street, the contacts Cand D bem the Jom b- in — when it is 
pushed home a catch is pre 





London, E.C. 4. 
This pipe coupling is intended to withstand pr es up to 





tenance N°? 169, 078 


SN 2 (NN 


YU yy, J tj iy Sy 
Rol ttt ZN 
HK, 


6000 lb. per square inch. The construction is obvious from the 
drawing. The rane ring A is of lead or some such material.— 
September 22nd, 1921 





MACHINE TOOLS AND SHOP APPLIANCES. 


169,073. July 28th, 1920.—Dermuime Ponyeonat Hotss, @. 
Blake, 36, Camomile-street, London. 

This is a guide for dri'ling poly I holes, and is so devised 

that it may be adjusted-to suit different sizes. The drawings 
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the plug box casing, and its inner end with a hole in the 
lug body. -A-slot is also formed in the plug body to ensure that 


is for making the earth connection.—September 22nd, 1921. 





Forthcoming E1 Engagements, 


Secretaries of Institutions, ~"Bocieti dest: of having 
“pores of ein sre int eum ar raga hae 
that, in order to make sure of its insertiun, the —— 
should reach this off 
of the week 
PLACE at which the 





show guides for square, triangular and pentagonal holes, and 
it wil) be seen that in each case, by adjusting one of the sections 
Rs.—Storey's-gate, 


of the guide, all the sections are similarly adjusted, by acting ENGINEERS. 
one on the other.— September 22nd, 1921. — lL. Sisensbehenthe Movant Alloys Report to be resumed. 
p-m. 


Juston Instrrvtion or Enormverrs.—Caxton Hall, Weat- 


TRAMWAYS AND RAILWAYS. Mr, F. Colin Sutton. 8 p.m. 


169,074. July 29th, 1920.—Concrere SteErers, A. Wood-Hill, Tue AssociaTION OF ENGINEERING AND SHIPBUILDING 
Byron-hill, Harrow. DRAUGHTSMEN: Menrseystipe Branca.—U niversi 

The inventor proposes to provide a certain degree of resilience ae putes . Liw - ° The Age of the Earth,” by Professor | 
in reinforced concrete sleepers by employing dividing pieces A, - i. Boswell. Hustrated. 7.30 p.m. 

THE MANCHESTER ASSOCIATION OF ENGINEERS,——Memorial 
Hall, Albert-square, Manchester. Discussion on “ Liquid Pres- 
sure of Iron in Moulds,” to be introduced by Mr. A. H. Goodger. 
7 p.m. 

Puysticat Society or Lonpox.—Imperial Catege of Science, 
| Imperial Institute-road, South Kensington following | 
“> will be read :—(1) “On the Use of Anderson's Bridge | 

the Measurement of he Variations of the Capacity and | 
Effective R of a with Frequency,” by Mr. 
8. Butterworth; (2) ‘ ‘Sigeme on ee Capacity feftect ts } 
Alternating-current Bridges,” b: ny Mr . 8. Butterworth ; (3) * 
Automatic Voltage Reppevtces. by ‘Mr. F. G. H. Lewis (with | 
demonstration); (4) * of Viscous Liquids through 
Slightly Conical Tides,” by by Professor A. 8, Hemmy. 5 p.m. 


‘ees sikree OCTOBER 2@ra, To FRIDAY, NOVEMBER 
4TH, 
* of oak, lead or other material, set transversely in the concret eet : {[=<——P ioe . a 
‘ ete. c AD : Agri N. 
The reinforing rods are fitted with collars of lead, where they | ee (> eaters! Hell, mom Be 
MONDAY, OCTOBER 3isr. 


pass through the dividing pieces, to protect them from moisture. | 
September 22nd, 1921. | 

BRADFORD ENGINEERING Socrety.—City of Bradford Tec’- 
| nical College. ‘“* Michell Bearings,” by Mr. H. T. Newbigin. 
7.30 p.m. 


N°169.074 











MISCELLANEOUS. TUESDAY, NOVEMBER isr. 
168,965. June 4th, 1920.—ImPpRovVEMENTS IN OR RELATING TO Instrrvution or Crvm EnNomerrrs.—G 


reat George-street, | 
REACTANCE OR CuHoke Cous, Frederick Edmund Berry, | S.W. 1. Presidential address by Mr. William Barton Worth- 


of the British Electric Transformer Company's Works, on 6 p.m. 
a ab Saieson. NSTITUTE OF SASL Lg Enoiveers.—The Minories, Tower- 
© object of this invention is to provide a reactance or choke dons * + 
oot whet h ree! no stray fields and the iron circuit of which has a bil, EB. Presi tial address, 6.30 p.m. 
niform induction th: 
u ni ion thronghout. Two! oils A and B of different WEDNESDAY, NOVEMBER 2nv. 
| I~poerrmtman Leacvsz anp Covuncrt.—Caxton Hall, 8:W- 
N°168.965 | Lecture on “ Ability as a Factor in the Production of Wealth,” 
2 | by Mr. EB. C. de Segundo. 7.30 p.m. 
» B | Iystrrerion oF Ramway Srienat Enormvesrs.—Midland | 
Pa | Grand Hotel, St. Paper : “ Three-position Signalling,” 
! 








Pancras. 
by Mr. A. E. Tattersall. 6 p.m. 
Liverroot Exemeertmne Socrery.—Royal Institution, Col- 
| quitt-street, Liverpool. Presidential address by Mr. J. B. Wilkie. 
: 8 p.m. 
Royat Soctety oF “Arts.—John tg Adelphi, W.C. 2. 
“‘ Wireless Telegraphy,”” by Mr. Alan A, l Swinton 
| (illustrated by experiments). 
SocteTe pes InGENTEURs Civiis DE France.—Institution of 
Mechanical Engineers, Storey’s-gate, 8.W.1. Paper: 
| Efforte of France in the Reconstruction of the Devastated 
| Regions,” by the Marquis de Chasseloup-Laubat. 5.30 p.m. 
| Tuornyororr Enorveerrne Socirery.—Works Canteen, 
Basingstoke. Informal meeting for general discussion. 7 p.m. 
| THURSDAY, NOVEMBER 3nxp, 
7 Be or Etecrrica, ENGINEERS. Sieuwee-plnce, 
ctoria Embankment, W.C.2. Presidential address by M 
he 8. ‘S. Highfield. 6 p.m. 
East Lowpon Cortece: DesraRTMENT oF 
MecuanicaL EncIngerine.—Mile End-road, E. 1. 
diameter are arranged concentrically one within the other so | on “* Diesel and Semi-Diesel Oil Engines, the Present Position 
as to leave an air space C between them, and the whole the conn of the tee Roony Oil Engine and the Problems involved in its 
enclosed by an iron cireuit that extends also through Development,” by Engineer B. W. Knott. 
and smaller coil. The 
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gnetic fluxes prod 


MANCHESTER ASSOCIATION OF Reemrnene « STUDENT: 


SEcTIoN, cal dant oye f 
Techneloay] Michaaker TLaneaes hice kh TG aE of 
Millington. 7 p.m. 
Roya AERONAUTICAL Soorery.—Royal Society of Ar 
John-street, Adelphi. - “The Mancuvres of Getting Of and 
Landing,” by Squadron-Leader R. M. Hill. 5.30 p.m. 


FRIDAY, NOVEMBER dra. 


InetrruTion OF MecnantcaL ENGrIvEERs. 7 Storey's -gate, 
St. James’ Park, 8, W. 1. Eg Hawksley Lecture on “ Power 
Transmission by Oil,” by Dr. H. 8. Hole-Shaw. 6 p.m. 

Tur. Junior INSTITUTION oF PENGINEERS.—Caxton Ha i, 
Westminster, 5.W, 1. “ Timber Trees of Commerce,” by Mr, 
T. H. Ivey. 8 p.m. 
| .Assoomarion or ENGInesRING AND Surrsuitpine Dravanrs. 
| MEN: Merseysipe Brancu.—Walker Engineering Lecture 
' Theatre, University of Frye 3 ti Lecture: * Peace or War } ” 
by Major C. H. Douglas 
Norrs-East Coast pe aes or ENGINBERs AND Surp. 





the plug contacts will be in the correct position. The screw K | 


minster, 8.W.1. Lecturette, “‘ Water-gas Manufacture,” by | 


BUILDERS.— Literary and Philosophical Society, Westgate-roa:| 
; Newcastle-on- Sea Casualties and Losses of ife,” bs 
| Sir Westcott 8. Abell. ‘e30 pm. 


| SATURDAY, NOVEMBER 5rx. 

Tue INstirvTion oF Bairisu FOUNDRYMEN : Lanoasxr TRE 
Brancu.—College of Tech ony: Manch . _ New 
White Metal Series, with specs ~ 
Future Use in Aircraft and Textile Mechiners by * 7. D. 
Paton. 4 p.m. 


MONDAY, NOVEMBER 7rn 


InstrrvTion or Locomotives Exotweers.—Y.M.C.A., Albion. 
street, Leeds. Paper: “Notes on Axle-boxes and Axle-box 
Guides,” by Mr. A. E. Kyffin. 7 p.m. 

Roya Iwstrrvure or Bririse Arcatrects.—9, Cond 
street, Regent-street, W.1. Presidential address. 8.30 p.m 


SATURDAY, NOVEMBER |! ?2rs. 

MANCHESTER AssocIATION oF ENGINEERs.—Memoria! Hall, 
Albert - “square, Manchester. “The Flow of Metal during 
Forging,” by Mr. F. Massey. 7 p.m. 

WEDNESDAY, NOVEMBER léra. 

Tus NeEwoomEn ongmy —Caxton Hall, Westminster, S.W- 
Special 1 meeting. x on “ The Liverpool and Man- 
chester Railway ” elie by contemporary prints) by Mr. 
C. F. Dendy Marshall. 5 p.m. 

FRIDAY, NOVEMBER 18rxa, ro FRIDAY, NOVEMBER 25rn. 

Pustzc Works, Roaps anp Transport Coneress, Loxpoy. 
—For programme see page 422. 











LAUNCHES AND TRIAL TRIPS, 


Ex Dso; for carriage of petroleum in bulk; built by Sir 
ong, Whitworth and Co., Limited, to the order of 
Lobites Oilfields, Limited ; to carry 9050 tons of oi! and 800 
tons of nat ey fuel. Engines, triple-expansion, pressure 180 |b. 
constructed the builders ; trial trip, Tuesday, September 
20th. 





Sornoctes ; twin-screw cargo and passenger vessel ; built 
| by Harland and Wolff, Limited, to the order of Geo. Thompson 
and Co., Limited ; dimensions, 500ft. by 63ft. by 35ft. Sin. ; 
em Nyy 12,300. Engines, two-shaft arrangement of the 
of Brown-Curtis compound turbines ; constructed 
fie the. ilders ; 150 first-class and 424 third-class passengers ; 

| launch, Thursday, September 22nd. 

Pear Brancu ; built by Palmers Shipbuilding and Iron Com- 
pany, Limited, to the order of Nautilus Steam Shipping Com 
pany, Limited ; dimensions, 398ft. 6in. by 53ft. 8in. by 28ft. 3in. ; 
to carry 7000 tons deadweight. Engines, double-reduction 

| turbines of Parsons impulse and reaction type, pressure 
ib. ; constructed by the builders; trial trip, Monday, 
| September 26th. 
Morpavia; for mail, passenger and cargo service ; built by 
laird and Co., Limited, to the order of Peninsular 
and Oriental Steam Navigation Company ; dimensions, 57311 
Tipit. by Sl}it.; to carry 222 first-class and 175 second 
fe an Ergines, twin-ser-w double reduction gea ed 
turbines ; pig oe Ma by the builders; launch, Saturday, 
October Ist. 

Rio Braxco; built by Blyth Shipbuilding and Dry Docks 
Company, Limited, to the order of . pson Steam Shipping 
triples Limited ; dimensions, 377ft. by P5sitt. 2}in. Engines, 

nsion, eo 43in., 73in. by 48in. stroke ; constructed 
Porte Master Marine Engineering Company, Limited ; 
Mon Tuesday, "October 4th. 

Joszr# ADLAM; motor lifeboat; built by Royal National 
Lifeboat Institution, for its station at Blyth; dimensions, 
45ft. by 12ft. 6im. Tyler engine developing 60 horse-power ; 
trial trip, recently. 

Tur Lapy Cuurrorp ; built by Lobnitz and Co., Limited, to 

the order of Crown Agents for the Colonies ; to carry 4200 tons ; 

eral trip, 





| 
| 
| 
| 





| Lantern Stipes ror Lecrure Purroses.—Ed. Bennis aT 
Co., Limited, 28, Victoria-street, Westminster, London, 8.W. 
ask us to state that they have a large number of lantern des 
available for lecture . The slides cover the whole field 
| of development in connection with mechanical stokers and coal 
and ash-elevating and conveying plant. A booklet giving the 
| titles and @ brief description of the ties will be sent to any 
| inquirers on request. 
| Tux “Arcarsatp Dawnay” Scnotansure rw Crvtt Enai- 
NEERING. —The announcement was recently made of the insti 
tution of the “ Archibald Soneenstent te ‘Sr Archibald Civil Engi- 
neering, from moneys bequea by Sir id Dawnay to 
the London County Council. For the ship 
will be awarded annually, puabieae eantenaan three years .n 
the Civil Engineering Course at the Battersea Polytechnic, the 
Finsbury Technical College or the Northampton Polytechnic. 
Additional institutions at which the scholarships may be held 





present time the scholarship is of the value of 

cilen > ear, the student being required to pay for his tuition, 
books, de. ‘The The general conditions of award are similar to those 
hnane Couneil’s Senior Science Scholarships, ¢.g., candidates’ 
parents must be ordinarily resident in the County of London, 
and their income must not generally exceed £750 a year. The 
first scholarship under the scheme has recently been ery 








aa be eta ditinenes in future as additional scholarships are ~ 


Ss. .« =e © ee 2 Sete me Oe ee 


